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From: Wetmore, Cynthia
To: Mayer, Kevin
Subject: RE: TGRS Construction - Week 90 Progress Report
Date: Monday, December 08, 2014 11:25:41 AM
Attachments: image003.png
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The treatment plant injection standards are MCls and 25,000 ppb.  Do you know what was
 discharged under the NPDES permit for pCBSA?
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Monday, December 08, 2014 11:24 AM
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
 
Yes.  Non-detect for the COCs is what we OKed for the pilot test discharge.  This pCBSA
 issue came after we completed the pilot test, discharging to the storm drain on an
 NPDES permit, I believe.  I do not recall ever mentioning pCBSA in the workplan.


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:19 AM
To: Mayer, Kevin
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Good.  So you heard about the clean water in the LGAC moving to effluent tank and that is
 why we have all these non-detect
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
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75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Monday, December 08, 2014 11:18 AM
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
 
I joined the call a few minutes late and did not have anything to add.  Thanks. 
 Kevin


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:07 AM
To: Dean, Brian
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello;
 Thomas, Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com; Mayer, Kevin; MARTINEZ, YARISSA
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Hi Brian, EPA concurs with this approach.  Please keep me informed of the schedule
 and the results.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Dean, Brian [mailto:Brian.Dean@aecom.com] 
Sent: Monday, December 08, 2014 8:35 AM
To: Wetmore, Cynthia
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime
 Dinello; Thomas, Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike
 Palmer; Kelly.Richardson@LW.com; Jeff.Carlin@lw.com
Subject: TGRS Construction - Week 90 Progress Report
 
Cynthia:
                                       
Please find attached for your review the Week 90 TGRS construction
 progress report for the period of December 1 through 5, 2014.  A copy of
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 the functional testing laboratory results is attached and briefly summarized
 below.  The Effluent Tank sample was non-detectable for VOCs and pCBSA.
  Although the Effluent Tank was empty, the Effluent Tank sample was likely
 diluted by potable water in the LGAC vessels.  We will need to process a
 larger volume in order to completely flush the LGAC vessels of the potable
 water.  With your permission, we will discharge the clean water from the
 Effluent Tank and other potable water temporarily stored in the tanks at the
 site.  Once there is sufficient storage capacity, we will process an additional
 batch of groundwater from the extraction wells for sampling.  The treated
 groundwater from that batch would be held in the Effluent Tank pending
 laboratory results.           
 
Groundwater Sample Results
 
Influent


·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv







·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
Brian
 








From: Wetmore, Cynthia
To: Dean, Brian
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello; Thomas, Kevin; McCord, Alycia;


 Barnes, Jacob; Gajjar, Monal; Mike Palmer; Kelly.Richardson@LW.com; Jeff.Carlin@lw.com; Mayer, Kevin;
 MARTINEZ, YARISSA


Subject: RE: TGRS Construction - Week 90 Progress Report
Date: Monday, December 08, 2014 11:07:43 AM
Attachments: image003.png


Hi Brian, EPA concurs with this approach.  Please keep me informed of the schedule and the results.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Dean, Brian [mailto:Brian.Dean@aecom.com] 
Sent: Monday, December 08, 2014 8:35 AM
To: Wetmore, Cynthia
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello; Thomas,
 Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com
Subject: TGRS Construction - Week 90 Progress Report
 
Cynthia:
                                       
Please find attached for your review the Week 90 TGRS construction progress report for the
 period of December 1 through 5, 2014.  A copy of the functional testing laboratory results is
 attached and briefly summarized below.  The Effluent Tank sample was non-detectable for
 VOCs and pCBSA.  Although the Effluent Tank was empty, the Effluent Tank sample was
 likely diluted by potable water in the LGAC vessels.  We will need to process a larger volume
 in order to completely flush the LGAC vessels of the potable water.  With your permission,
 we will discharge the clean water from the Effluent Tank and other potable water
 temporarily stored in the tanks at the site.  Once there is sufficient storage capacity, we will
 process an additional batch of groundwater from the extraction wells for sampling.  The
 treated groundwater from that batch would be held in the Effluent Tank pending laboratory
 results.           
 
Groundwater Sample Results
 
Influent
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·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
Brian
 








From: Wetmore, Cynthia
To: Mayer, Kevin
Subject: RE: appears to be inconsistent with map - from MACP report
Date: Tuesday, December 02, 2014 9:36:13 AM
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So PCBSA has been decreasing?  It will increase when we start injecting
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Tuesday, December 02, 2014 9:34 AM
To: Wetmore, Cynthia
Subject: RE: appears to be inconsistent with map - from MACP report
 
That value is in another figure of previous monitoring events.  In 2003, LW-01 had a reported
 pCBSA concentration of 2,100 ppb.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Wetmore, Cynthia 
Sent: Tuesday, December 02, 2014 9:06 AM
To: Mayer, Kevin
Subject: appears to be inconsistent with map - from MACP report
 
 
Lynwood Aquifer: Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring
 wells (LW-1) at
a concentration below the ISGS (H+A, 2007) as shown in Figure 13. pCBSA was also only
 detected in 1
of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure
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 14. Well
LW-1 was installed in 1989 and is located near the center of the Montrose property.
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Mayer, Kevin
To: Wetmore, Cynthia
Subject: RE: appears to be inconsistent with map - from MACP report
Date: Tuesday, December 02, 2014 10:50:00 AM
Attachments: image001.png


Decrease is what the data say: 2100 (’03), 390(’07), 28(’12).
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Wetmore, Cynthia 
Sent: Tuesday, December 02, 2014 9:36 AM
To: Mayer, Kevin
Subject: RE: appears to be inconsistent with map - from MACP report
 
So PCBSA has been decreasing?  It will increase when we start injecting
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Tuesday, December 02, 2014 9:34 AM
To: Wetmore, Cynthia
Subject: RE: appears to be inconsistent with map - from MACP report
 
That value is in another figure of previous monitoring events.  In 2003, LW-01 had a reported
 pCBSA concentration of 2,100 ppb.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
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San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Wetmore, Cynthia 
Sent: Tuesday, December 02, 2014 9:06 AM
To: Mayer, Kevin
Subject: appears to be inconsistent with map - from MACP report
 
 
Lynwood Aquifer: Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring
 wells (LW-1) at
a concentration below the ISGS (H+A, 2007) as shown in Figure 13. pCBSA was also only
 detected in 1
of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure
 14. Well
LW-1 was installed in 1989 and is located near the center of the Montrose property.
 
Groundwater Monitoring and Aquifer Compliance Plan
Montrose Superfund Site Page 4 of 31


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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From: Mayer, Kevin
To: Wetmore, Cynthia
Subject: RE: appears to be inconsistent with map - from MACP report
Date: Tuesday, December 02, 2014 9:34:00 AM
Attachments: image001.png


That value is in another figure of previous monitoring events.  In 2003, LW-01 had a reported pCBSA
 concentration of 2,100 ppb.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Wetmore, Cynthia 
Sent: Tuesday, December 02, 2014 9:06 AM
To: Mayer, Kevin
Subject: appears to be inconsistent with map - from MACP report
 
 
Lynwood Aquifer: Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-
1) at
a concentration below the ISGS (H+A, 2007) as shown in Figure 13. pCBSA was also only detected
 in 1
of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure 14.
 Well
LW-1 was installed in 1989 and is located near the center of the Montrose property.
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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From: Mike Palmer
To: Mayer, Kevin
Subject: RE: pCBSA maps
Date: Monday, December 08, 2014 11:17:20 AM


Thanks for the update and let us know if you need anything else to help
 support EPA in the discussion with the State tomorrow.
Mike
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:06 AM
To: Mike Palmer
Subject: Re: pCBSA maps
 
Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.
 
Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 
Kevin
I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a
 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
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From: Mike Palmer
To: Mayer, Kevin
Subject: RE: request from DTSC: Montrose MACP email 1 of 4
Date: Monday, December 08, 2014 1:23:56 PM
Attachments: Pages 1 to 125 from 2014 09 02 Groundwater MACP Montrose Superfund Site.pdf


 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:50 AM
To: Mike Palmer
Subject: Re: request from DTSC: Montrose MACP
 
Try breaking it into four sections.  Thanks


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:38 AM
To: Mayer, Kevin
Subject: RE: request from DTSC: Montrose MACP
 
Re the MACP, I am getting a copy electronically from Brian but it is 26
 mb.  I can break it into pieces to send it to you.  Let me know how big a
 file your system can take.
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:15 AM
To: Mike Palmer
Subject: request from DTSC: Montrose MACP
 
Mike -  Is this something that you can do easily?  I am at home this week with limited
 communication resources.  I assume that Scott wants to cross check the Montrose section
 with the yet-to-be-approved Shell section.  DTSC just sent me their Shell comments last
 Thursday afternoon and I have not gone through them yet.


From: Warren, Scott@DTSC <Scott.Warren@dtsc.ca.gov>
Sent: Friday, December 5, 2014 3:31 PM
To: Mayer, Kevin
Subject: Montrose MACP
 
Kevin,
 
The Montrose MACP text, tables and figures we have includes pages 1-65 (pages 42-65 are figures). 
 Page 66 should be the beginning of the appendices.  It looks like pages 66-99 are missing.
 
Can you please forward the apparently missing pages?
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1 INTRODUCTION 



On behalf of Montrose Chemical Corporation of California (Montrose), this Monitoring and Aquifer 
Compliance Plan (MACP) addresses groundwater monitoring activities to be conducted at the Montrose 
Superfund Site (Site) in Los Angeles, California (Figure 1).  This MACP is being prepared in response to 
the draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable 
Unit, Operations and Maintenance (O&M).  The Partial CD is currently under negotiation, but the MACP 
is part of the remedy performance monitoring requirements for the Dual Site Groundwater Operable Unit.     



Montrose has worked with EPA since October 2012 to establish the scope of the MACP monitoring 
program.  Following a series of calls and meetings, Montrose submitted revised draft MACP tables and 
figures to EPA on November 8, 2013 (AECOM, 2013b).  EPA commented on the MACP scope and draft 
tables/figures in a letter dated December 18, 2013 (USEPA, 2013).  Montrose subsequently submitted 
responses to EPA comments in a letter dated March 17, 2014 (AECOM, 2014a) and a revised MACP 
scope of work for the first year of monitoring in a memorandum dated April 21, 2014 (AECOM 2014b).  
EPA has not yet commented on those submittals, and therefore, the scope of work presented in this 
MACP is consistent with the April 21, 2014 memorandum and associated Montrose responses to EPA 
comments.    



1.1 Background 



Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 
1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the 
Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose 
Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic 
compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).   



The Montrose property is located in an industrialized area within the City of Los Angeles (Harbor 
Gateway) and is surrounded by other environmental sites including: 



• The former Boeing C-6 Facility is located north of the Montrose Property, and the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily trichloroethene (TCE). 



• The PACCAR and American Polystyrene Sites are located northeast of the Montrose Property, 
and the groundwater beneath those facilities is impacted with chlorinated VOCs, primarily TCE. 



• The former International Light Metals (ILM) facility is located northwest of the Montrose 
Property, and although not part of the Dual Site Groundwater Operable Unit, the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily TCE.   



• The Del Amo Superfund Site is located east of the Montrose Property, and the groundwater 
beneath that site is impacted with hydrocarbons, primarily benzene. 



• The Jones Chemical, Inc. (JCI) facility is located south of the Montrose Property, and the 
groundwater beneath that facility is impacted with chlorinated VOCs, primarily tetrachloroethene 
(PCE). 
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A site vicinity map showing the location of these facilities relative to the Montrose property is provided 
as Figure 2.  In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable 
Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater 
remedy selected by EPA involved groundwater extraction, treatment, and re-injection (i.e., pump and 
treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA 
established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The 
groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver 
Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside 
of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be 
concluded in November 2014.  A Partial Consent Decree (CD) for operation of the groundwater remedy 
is currently under negotiation with EPA.  This MACP was prepared as required under the Partial CD and 
in accordance with the monitoring requirements established in the ROD.   



1.2 Hydrogeology 



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from 
shallowest to deepest): 



Upper Bellflower Aquitard (UBF)/Water Table:  This water-bearing unit typically occurs from 
approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by 
interbedded layers of fine-grained sand and silt/clay.  The lower portion of the UBF, from approximately 
95 to 105 feet bgs, is predominantly composed of silty sand.  The horizontal hydraulic gradient across the 
UBA at the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly 
direction as shown in Figure 3.   



The UBF is the uppermost water-bearing unit and is also called the Water Table Unit.  The UBF is also 
hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the Del Amo 
Superfund Site. 



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBF and typically occurs from 
approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with 
increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels 
only slightly deeper than in the UBF.  The horizontal hydraulic gradient in the MBFC is also typically 
less than 0.001 ft/ft and in a southeasterly direction as shown in Figure 4.  



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from 
approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates 
the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain 
size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined 
aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic 
gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction as shown in 
Figure 5.   



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs 
beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two 
aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained 
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sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and 
sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in 
the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft and in a 
northeasterly direction as shown in Figure 6.         



1.3 Extent of Dissolved-Phase Chemicals 



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern 
for groundwater beneath and downgradient from the Montrose property.  Dichlorodiphenyltrichloroethane 
(DDT) is insoluble in water and has been infrequently detected at low concentrations in wells, located at 
or near the Montrose property, containing elevated concentrations of chlorobenzene (see Final Remedial 
Investigation Report, EPA, 1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at 
the Site was last documented in 2012 and is briefly summarized as follows: 



Water Table:  Chlorobenzene has been detected in the UBF in concentrations up to 380,000 micrograms 
per liter (ug/L) at the Montrose property, which is approximately 95% of the solubility limit and 
substantially higher than the concentrations observed in the underlying water-bearing units.  This water-
bearing unit contains dense non-aqueous phase liquid (DNAPL), which is the primary source of 
chlorobenzene to the saturated zone at the site.  However, due to the low horizontal hydraulic 
conductivity of the UBF, dissolved chlorobenzene concentrations above the in-situ groundwater standards 
(ISGS; see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 
feet downgradient from the Montrose property as shown in Figure 7.  



pCBSA has been detected in the UBF in concentrations up to 470,000 ug/L at the Montrose property.  
The extent of pCBSA in the UBF is similar to the extent of chlorobenzene as shown in Figure 8.  No 
ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA 
established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the 
Montrose Superfund Site (EPA, 1999).     



MBFC:  Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the 
Montrose property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, 
chlorobenzene concentrations above the ISGS extend a distance of approximately 4,700 feet 
downgradient from the Montrose property as shown in Figure 9. 



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the 
Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a 
distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 10.     



Gage Aquifer:  Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a 
distance of approximately 4,300 feet downgradient from the Montrose property as shown in Figure 11.  
pCBSA has been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of 
approximately 8,200 feet downgradient from the Montrose property as shown in Figure 12.    



Lynwood Aquifer:  Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at 
a concentration below the ISGS (H+A, 2007) as shown in Figure 13.  pCBSA was also only detected in 1 
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of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure 14.  Well 
LW-1 was installed in 1989 and is located near the center of the Montrose property.     



1.4 Description of Torrance Groundwater Remediation System (TGRS) 



The groundwater remedy for the Dual Site Operable Unit involves pumping, treating, and re-injecting 700 
gallons per minute (gpm) of groundwater from three water-bearing zones including: 
 



• Approximately 40 gpm from 3 Water Table extraction wells including UBA-EW-1, UBA-EW-3, 
and MBFB-EW-1.  Montrose submitted a modeling memorandum to EPA on June 18, 2014 
proposing to add well UBA-EW-3 and eliminate UBA-EW-2 from the remedy (AECOM, 2014c).  
EPA is currently considering this proposal; 



• Approximately 350 gpm from 5 MBFC extraction wells including BF-EW-1 through BF-EW-5.  
Montrose proposed to eliminate BF-EW-6 in the June 18, 2014 modeling memorandum; and 



• Approximately 310 gpm from 4 Gage Aquifer extraction wells including G-EW-1 through G-
EW-4.  A fifth Gage Extraction well, G-EW-5, was installed but found to exhibit unusually low 
yield and high drawdown.  Consequently, Montrose proposed to eliminate well G-EW-5 from the 
remedy in a memorandum dated April 21, 2014 (SSPA, 2014). 



 
Groundwater extracted from the above-referenced 14 wells will be conveyed through underground 
pipelines to the Montrose Property for treatment.  At the Montrose Property, the groundwater will be 
treated using a combination of advanced oxidation (HiPOx™), air stripping, and carbon adsorption to 
remove dissolved VOCs and pCBSA as needed to comply with the re-injection standards.  The treated 
groundwater will be pumped through additional conveyance pipelines to 7 Gage Aquifer injection wells 
located along the western and eastern flanks of the chlorobenzene plume including G-IW-1 through G-
IW-5, G-11 (in lieu of G-IW-6), and G-IW-7.  A map depicting the location of the groundwater 
extraction/injection well network and associated conveyance pipelines is provided as Figure 15.  An 
estimated 30 to 50 years of TGRS operations will be required in order to reduce chlorobenzene 
concentrations to below the ISGS level in all water-bearing units outside the TI Waiver Zone extent.  
 
1.5 Description of Monitoring Well Network 



There are 124 Montrose-owned monitoring wells located at and surrounding the Montrose Property 
including: 
 



• 40 Water Table monitoring wells including 10 DNAPL monitoring wells 
• 39 MBFC monitoring wells including two Lower Bellflower Aquitard monitoring wells 
• 38 Gage Aquifer monitoring wells including two Lower Gage monitoring wells 
• 7 Lynwood Aquifer monitoring wells 



 
Not all of these monitoring wells support characterization and delineation of the dissolved chlorobenzene 
plumes, and in a future workplan, Montrose will evaluate and propose to destroy or transfer any 
monitoring wells that do not support planned or future chlorobenzene and pCBSA monitoring activities.  
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Shell is currently conducting a similar evaluation for the monitoring wells associated with the Del Amo 
Superfund Site, and Montrose is in discussions with Del Amo regarding monitoring well transfer. 
 
Extensive monitoring well networks are additionally present at the Del Amo Superfund Site, Boeing C-6 
Facility, and ILM Site.  A smaller number of groundwater monitoring wells is present at the JCI, 
PACCAR, and American Polystyrene sites, although routine groundwater monitoring is not currently 
conducted at those facilities.  Additionally, the remedial investigations at the PACCAR and American 
Polystyrene sites are not yet complete.  The combined monitoring well network from all Responsible 
Parties and surrounding facilities is extensive and provides a comprehensive set of data for characterizing 
groundwater impacts and monitoring remedy progress at the Dual Site Groundwater Operable Unit. 
 
The Boeing and ILM sites are located north and northwest of the Montrose Property respectively.  The 
Del Amo Site is located east of the Montrose Property.  The dissolved TCE and benzene plumes overlap 
with the chlorobenzene plumes in some areas, and consequently, some of the monitoring wells serve to 
delineate more than one plume.  For example, Boeing samples wells that define the chlorobenzene plume 
extent north of the Montrose Property including CMW001 and CMW002.  Similarly, ILM samples wells 
that define the northwestern extent of the chlorobenzene plume including MW-3, MW-8, BF-1, and G-20.  
Shell samples wells that define the eastern extent of the chlorobenzene plume including PZL0025, 
SWL0058, and G-17.   
 
Boeing currently conducts semi-annual groundwater sampling and is expected to sample a total of 
approximately 48 monitoring wells in September 2014 and 75 monitoring wells in March 2015.  ILM 
conducts annual groundwater sampling and is expected to sample a total of approximately 54 monitoring 
wells in September 2014, including 12 wells owned by Montrose and Boeing.  In correspondence dated 
March 7, 2014 (URS, 2014), Shell proposed to sample a total of 82 monitoring wells as part of its 
baseline monitoring event to be conducted under a separate but parallel Partial CD.  Routine sampling of 
groundwater for the PACCAR and American Polystyrene facilities will be addressed by those responsible 
parties.  The combined monitoring well network for all the sites is more than 330 wells and serves to 
provide a comprehensive evaluation of groundwater impacts associated with the Dual Site Operable Unit.      
 
1.6 Monitoring Objectives 



The overall objective of the monitoring program is to collect reliable and sufficient groundwater data for 
monitoring remedy performance and demonstrating compliance with the objectives established in the 
ROD (USEPA, 1999).  The ROD established a series of monitoring program objectives specific to 
hydraulic containment, plume reduction, and pCBSA monitoring as detailed in the following sections.     



1.6.1 ROD Requirements 



EPA issued the Record of Decision (ROD) for the Dual Site Groundwater Operable Unit in March 1999.  
Section 13 of the ROD included monitoring objectives for hydraulic containment, plume reduction, and 
pCBSA monitoring.  The monitoring objectives specified in the ROD that are relevant to the MACP are 
re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of 
brevity): 
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Hydraulic Containment Objectives (Provision 8.03.01 of the ROD) 
 



• Confirmation that contaminants within the containment zone have not left the zone; 



• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 
provisions in this ROD; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the containment zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in the overall system; 



• Evaluation of the effectiveness of partial containment of the TCE plume by hydraulic extraction 
and the degree of movement of TCE toward the boundary of the containment zone; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, and 
groundwater flow velocities within all of the affected hydrostratigraphic units at the Joint Site; 



• Reliable evaluation of gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 



 
Plume Reduction Objectives (Provision 9.04.02 of the ROD) 



 
• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 



provisions in this ROD; 



• Reliable estimates of the rate that the volume of contaminated groundwater with concentrations 
of contaminants above ISGS levels is being reduced; 



• Reliable estimates of the rate that mass of contaminants is being removed from the groundwater; 



• Reliable estimates of the pore volume flushing rates throughout the remaining plume that is not 
contaminated with concentrations of contaminants in excess of ISGS levels; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the plume reduction zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in all hydrostratigraphic units; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, drawdowns, 
and groundwater flow velocities within all of the effected hydrostratigraphic units at the Joint 
Site; 



• Reliable evaluation of the effectiveness of vertical and horizontal gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 
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Monitoring Requirements for pCBSA (Provision 12.02 of the ROD) 
 



• Continued monitoring of the drawdown extent of the pCBSA distribution in all hydrostratigraphic 
units in which it occurs so that EPA can evaluate its proximity to production wells; 



• Continued monitoring of the side-gradient extent of the pCBSA distribution in all 
hydrostratigraphic units where it occurs so that EPA can evaluate the effect of aquifer injection of 
treated water which still contains some pCBSA. 



• Periodic measurements of pCBSA concentrations within the core of the pCBSA distribution to 
assess the effects of redistribution and dilution that occur as a result of aquifer injection of treated 
water which still contains some pCBSA. 



• Monitoring of water from the production wells in nearest proximity to the downgradient toe of 
the pCBSA distribution as identified in the approved monitoring plan. 



 
1.7 “Evergreen” Nature of MACP 



The MACP is not intended to be a highly prescriptive program that restricts future changes to the 
monitoring scope.  Instead, the MACP is intended to be an “evergreen” document, meaning that it 
includes sufficient flexibility to adapt the monitoring program to changes in contaminant concentrations 
and distributions.  As the groundwater remedy progresses, the distribution and concentration of 
contaminants in monitoring wells is expected to change.  The monitoring program will need to adapt to 
these changes in order to reliably characterize the nature and extent of contaminants in the various aquifer 
units.  If chlorobenzene concentrations increase above the ISGS levels at a perimeter monitoring well, an 
additional groundwater sample will be collected at a step-out location in order to meet the monitoring 
objectives.  Any such modification to the monitoring program would be communicated to EPA and the 
State in advance, but following their concurrence, would be implemented within the same monitoring 
event in order to meet the sampling objectives.  Additional modifications to the monitoring program, if 
any, will be included as recommendations in the Monitoring and Aquifer Compliance Reports.  
Additionally, the scope of the MACP will be revisited every five years as part of the 5-Year Remedy 
Review process.   
 
1.8 Coordination with Other Responsible Parties 



Montrose will coordinate groundwater monitoring activities with the other Responsible Parties to generate 
a single comprehensive set of data for monitoring groundwater conditions at the Dual Site Operable Unit 
and for compliance with the program objectives.  Montrose has effectively coordinated with the other 
Responsible Parties on past investigation activities including the 2012 groundwater monitoring event.  
Montrose will coordinate with the other Responsible Parties to monitor groundwater levels concurrently 
to ensure a reliable data set for evaluating drawdowns, hydraulic gradients, and direction of groundwater 
flow.  Montrose will also coordinate groundwater sampling with the other Responsible Parties to ensure 
that monitoring well samples are not missed or overlooked and to schedule sampling so that it generally 
occurs in the same month of the quarter. 
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ILM and Boeing already conduct groundwater monitoring events in March and September.  Montrose 
will coordinate with these parties to simultaneously conduct semi-annual and/or annual sampling events 
during the same periods.  Accordingly, the baseline sampling event will be conducted in September 2014 
consistent with the pre-existing groundwater monitoring schedule for the ILM and Boeing sites.  The first 
year semi-annual and annual sampling events will be conducted in March and September 2015 
respectively.  Subsequent annual sampling events will be conducted every September in coordination with 
the ILM, Boeing, and Del Amo sites.   
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2 GROUNDWATER MONITORING SCOPE AND FREQUENCY 



Groundwater samples will be collected from the TGRS extraction and monitoring wells throughout the 
groundwater remedy.  The sampling events identified in this MACP include the baseline or pre-
remediation, semi-annual and annual, and 5-Year Review.  As stated in the ROD, the groundwater 
remedy is expected to require approximately 50 years to achieve the plume reduction performance goals.  
The plume reduction performance goals established in the ROD for areas outside the TI Waiver Zone 
extent are as follows: 
 



• 33% reduction after 15 years 
• 66% reduction after 30 years 
• 99% reduction after 50 years 



 
An increased frequency of monitoring is required during the first year of TGRS operations, and therefore, 
both a semi-annual and annual sampling event will be conducted during the first year.  During subsequent 
years, only an annual sampling event will be conducted as the rate of change in groundwater conditions is 
expected to lessen.  The scope of work for each of these sampling events is described in the following 
sections.  A comprehensive summary of the sampling scope for each of the events is provided in Table 1.   
 
2.1 Coordination with TGRS Operations 



The TGRS extraction wells will be sampled in accordance with the Operations and Maintenance Plan, 
which is a required deliverable identified in the draft O&M Partial CD SOW and will be submitted to 
EPA under separate cover.  The extraction wells will be sampled more frequently than the monitoring 
wells, and Montrose will coordinate the sampling so that extraction and monitoring wells are sampled 
simultaneously when the two sampling programs coincide. 
 
The monitoring and operational programs are closely interrelated.  The TGRS extraction and injection 
wells will be operated in a manner that optimizes remedy performance, and the monitoring well data will 
be used to optimize the remedy performance over time.  Well flow rates, drawdowns, capture zones, and 
horizontal hydraulic gradients will be optimized using the water level data collected during the 
monitoring events.  Chlorobenzene plume reduction and hydraulic containment will be optimized using 
the monitoring well sample results.  TGRS operations will impact the groundwater monitoring data, and 
conversely, the monitoring data will be used to optimize TGRS operations.  MACR reports will include a 
brief status update on TGRS operations in order to retain this interrelationship in evaluating the 
monitoring data.              
 
2.2 Groundwater Level Gauging Scope 



Groundwater levels will be gauged in advance of every sampling event in accordance with the methods 
described in Section 3.1 of this MACP.  Groundwater levels will be gauged at all Montrose-owned wells 
in order to obtain the most comprehensive water level data possible for compliance with the monitoring 
objectives.  Groundwater level gauging will not be limited to the wells planned for sampling, which 
would not provide as comprehensive a data set. 
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Gauging of water levels in all the Montrose-owned wells will also be coordinated with the responsible 
parties as indicated above to ensure that water levels are monitored concurrently.  Montrose will share its 
water level data and coordinate with the other Responsible Parties in order to generate a single 
comprehensive set of groundwater elevation data for the entire Dual Site Groundwater Operable Unit.  A 
similar approach was used during the 2012 groundwater monitoring event in which a total of 215 wells 
were gauged by Montrose and Shell.  Including the planned groundwater monitoring conducted by 
Montrose, Shell, Boeing, and ILM, an estimated 333 monitoring wells will be gauged in September 2014 
including: 
 



• 169 Water Table wells (41 by Montrose) 
• 95 MBFC wells (40 by Montrose) 
• 62 Gage Aquifer wells (39 by Montrose) 
• 7 Lynwood Aquifer wells (7 by Montrose) 



2.3 Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
TGRS operations.  Therefore, the baseline sampling event will be comprehensive in order to fully 
characterize groundwater conditions prior to the remediation.  The objective of the 5-Year Review 
sampling events is to evaluate the remedy progress relative to baseline conditions.  Therefore, in order to 
provide sufficient data for a comprehensive comparison, the groundwater monitoring scope for the 
baseline and 5-Year Review events will be identical at first.  However, over the 50 year project lifecycle, 
the scope of both annual and 5 year sampling events is expected to decrease as the plumes shrink and the 
wellfield contracts. 
 
Montrose will sample a total of 82 monitoring wells and 13 extraction wells during the baseline and 5-
Year Review sampling events as shown in Table 1.  An additional 18 monitoring wells will be sampled 
by other Responsible Parties, resulting in a total of 113 wells being sampled during the baseline and 5-
Year Review events.  The monitoring scope by water-bearing unit is summarized as follows:  
 



Water Table (Figure 16) 



A total of 17 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 5 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume extent (8 wells), with the exception of DNAPL-impacted wells, and the 
majority of perimeter wells to reliably delineate the extent of chlorobenzene at the site (14 wells), 
including all 6 monitoring wells located downgradient of SWL0049.  One well (MW-2), located 
within the DNAPL-impacted area, is included for purposes of characterizing the dissolved 
chlorobenzene concentration.     



MBFC (Figure 17) 



A total of 27 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the baseline and 5-Year Review sampling events.  An additional 9 wells will be sampled by other 
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Responsible Parties.  This sampling scope includes all monitoring wells located within the 
chlorobenzene plume (19 wells) and nearly all perimeter wells (17 wells) to reliably delineate the 
extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded from 
these events because they are too remote from the chlorobenzene plume and do not contribute to 
delineation of chlorobenzene at the site. 



Gage Aquifer (Figure 18) 



A total of 32 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 4 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume (17 wells) and nearly all perimeter wells (19 wells) to reliably delineate 
the extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded 
from these events because they are too remote from the chlorobenzene plume and do not 
contribute to delineation of chlorobenzene at the site.   



Lynwood Aquifer (Figure 19) 



A total of 6 Lynwood Aquifer monitoring wells will be sampled by Montrose during the baseline 
and 5-Year Review sampling events.  This sampling scope includes source area monitoring well 
LW-1 (8.9 ug/L chlorobenzene in November 2012) located at the Montrose Property and five 
surrounding monitoring wells (LW-2, 4, 5, 6, and 7) where no chlorobenzene is typically 
detected.  These 6 wells will effectively characterize chlorobenzene impacts to the Lynwood 
Aquifer beneath and adjacent to the Montrose Property, if any.  One Lynwood Aquifer 
monitoring well is not expected to provide meaningful groundwater data and is excluded for the 
reasons identified in Appendix A.  



 
2.4 First Year (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and therefore, are excluded from these events.   
 
Montrose will sample a total of 59 monitoring wells and 14 extraction wells during the first year semi-
annual and annual sampling events as shown in Table 1.  An additional 13 monitoring wells will be 
sampled by other Responsible Parties, resulting in a total of 86 wells being sampled during the first year 
sampling events.  The monitoring scope by water-bearing unit and the rationale for excluding certain 
wells during the first year sampling events is summarized below: 
 



Water Table (Figure 20) 



A total of 14 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 2 wells will be 
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sampled by other Responsible Parties1.  This sampling scope includes nearly all monitoring wells 
located within the chlorobenzene plume (7 wells) and sufficient perimeter wells to reliably 
delineate the extent of chlorobenzene (9 wells).  A total of 4 Water Table monitoring wells are 
not expected to provide meaningful groundwater data during the first year semi-annual and 
annual sampling events and are excluded for the reasons identified in Appendix A. 



MBFC (Figure 21) 



A total of 23 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the first year semi-annual and annual sampling events.  An additional 8 wells will be sampled by 
other Responsible Parties.  This sampling scope includes nearly all monitoring wells located 
within the chlorobenzene plume (18 wells) and sufficient perimeter wells to reliably delineate the 
extent of the chlorobenzene (13 wells).  A total of 4 MBFC monitoring wells are not expected to 
provide meaningful groundwater data during the first year sampling events and are excluded for 
the reasons identified in Appendix A. 



Gage Aquifer (Figure 22) 



A total of 21 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 3 monitoring wells 
will be sampled other Responsible Parties.  This sampling scope includes nearly all monitoring 
wells located within the chlorobenzene plume (14 wells) and sufficient perimeter wells to reliably 
delineate the extent of the chlorobenzene (10 wells).  A total of 11 Gage Aquifer monitoring 
wells are not expected to provide meaningful groundwater data during the first year sampling 
events and are excluded for the reasons identified in Appendix A.     



Lynwood Aquifer (Figure 23) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the first year 
semi-annual and annual sampling events.  This well will provide vertical characterization of 
groundwater at the Montrose Property, where chlorobenzene concentrations are highest in the 
overlying aquifers.  The rationale for excluding the remaining 5 Lynwood Aquifer wells during 
the first year sampling events is provided in Appendix A.   



2.5 Second Year and Subsequent Years (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding certain wells during these 
sampling events is summarized below by water-bearing unit:   
  



                                                           
1 Although not part of the first year sampling scope, wells MW-8 and PZL0025 are expected to be sampled by other Responsible 
Parties. 
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Water Table (Figure 24) 



A total of 11 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 2 wells will be sampled by other Responsible 
Parties.  This sampling scope includes a slightly reduced number of monitoring wells located 
within the chlorobenzene plume (5 wells) and perimeter wells (8 wells).  A total of 3 Water Table 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



MBFC (Figure 25) 



A total of 18 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the second year annual sampling event and all subsequent annual sampling events (other than the 
5-Year Review events).  An additional 8 wells will be sampled by other Responsible Parties.  
This sampling scope includes the majority of monitoring wells located within the chlorobenzene 
plume (17 wells) and a slightly reduced number of perimeter wells (9 wells).  A total of 5 MBFC 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



Gage Aquifer (Figure 26) 



A total of 15 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 3 monitoring wells will be sampled other 
Responsible Parties.  This sampling scope includes the majority of monitoring wells located 
within the chlorobenzene plume (12 wells) and a reduced number of perimeter wells (6 wells).  A 
total of 6 Gage Aquifer monitoring wells are not expected to provide meaningful groundwater 
data during the second year and subsequent events and are excluded for the reasons identified in 
Appendix A.     



Lynwood Aquifer (Figure 27) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the second year 
annual sampling event and all subsequent annual sampling events (other than the 5-Year Review 
events), i.e., no reduction in scope from the first year sampling events.  This well will provide 
vertical characterization of groundwater at the Montrose Property, where chlorobenzene 
concentrations are highest in the overlying aquifers.   
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3 FIELD SAMPLING PLAN 



A field sampling plan (FSP) was previously established for the Montrose Superfund Site in advance of 
the 2004 groundwater sampling event (H+A, 2003a), a copy of which is provided in Appendix B for 
reference.  Many of the field sampling requirements established in that FSP is still valid today.  FSP 
related issues specific to the groundwater remedy monitoring program are identified in the following 
sections. 
 
3.1 Groundwater Level Gauging 



Water levels will be gauged using an electronic water level meter equipped with an audible alarm at the 
groundwater interface.  Water levels will be measured to the nearest 0.01 feet below top of casing (TOC) 
or designated survey point.  Two readings or more will be taken to ensure the repeatability of the water 
level, i.e., the same reading.   
 
The depth to water and survey point elevation will be used to report a groundwater elevation in feet above 
mean sea level.  The depth to water, survey point elevation, and groundwater elevation for each well will 
be tabulated and reported.  Groundwater levels and elevations will be based on the National Geodetic 
Vertical Datum (NGVD) 29.  The groundwater elevations for each aquifer unit will be mapped and 
contoured to indicate the direction of groundwater flow.  Groundwater levels in select wells from each 
water-bearing unit will be graphed versus time in order to evaluate water level trends (i.e., a hydrograph).  
Horizontal hydraulic gradients will be estimated from the groundwater elevation maps.  Vertical hydraulic 
gradients between water-bearing zones at co-located monitoring well locations will be estimated using the 
groundwater elevation data.   
 
3.2 Low Flow Sampling Methodology 



In contrast to the 2003 FSP, which used a 3 purge volume or macro purge approach, groundwater samples 
will be collected using low flow sampling methods under this MACP.  Low flow sampling methods are 
currently used to sample groundwater at the Boeing C-6 Facility and ILM Site.  Low flow sampling of the 
Montrose and Del Amo monitoring wells under this MACP will provide a consistent approach across the 
Dual Site Operable Unit. 
 
Low flow sampling methods will comply with established EPA protocols (USEPA, 1996).  A low flow 
bladder pump, such as the 1.75-inch QED Environmental Systems Sample Pro, Teflon™ tubing, and a 
compressed nitrogen cylinder will be used to collect groundwater samples from the middle of the well 
screen.  The pump will be positioned in the middle of the well screen, and the well purged at a low flow 
between 200 and 400 milliliters per minute.  The water level in the well will be gauged to ensure no or 
minimal drawdown during purging.       
 
Field parameters will be monitored during well purging to ensure stable groundwater conditions prior to 
sampling.  Groundwater quality monitoring instruments will be calibrated daily (prior to use) for 
monitoring the following parameters:  temperature, pH, electric conductivity, dissolved oxygen (DO), 
oxidation reduction potential (ORP), and turbidity.  Groundwater will be purged until at least one tubing 











Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page 15 of 31  
 
volume has been removed and temperature, pH, and electrical conductivity have stabilized within ±10% 
over three consecutive readings and turbidity is below 20 Nephelometric turbidity units (NTUs).  All 
groundwater data generated during well purging will be recorded on a field purge log, which will be 
signed by the field sampler and included in the Monitoring and Aquifer Compliance Reports.  The field 
purge log will document that acceptable low flow and minimal drawdown procedures were used during 
well sampling.   



Following purging, groundwater samples will be collected directly from the pump tubing using 
laboratory-supplied sample containers.  All groundwater sample containers will be filled completely with 
no void or trapped air space.         
 
3.3 Equipment Decontamination 



Before and after each use, the non-dedicated low flow bladder pump will be properly decontaminated.  
The stainless steel pump components will be decontaminated using a standard triple rinse approach and 
non-phosphate detergent.  The disposable pump bladder and sample tubing will be replaced.  Only 
distilled water will be used for equipment decontamination; no site or tap water will be used.  Equipment 
blank samples will be collected as described in Section 5.2 to evaluate the effectiveness of the equipment 
decontamination process.  Groundwater monitoring wells will be purged in order from lowest to highest 
concentration, to the extent feasible, based on dissolved VOC concentrations observed during the prior 
monitoring event.  This approach will reduce the potential for equipment cross-contamination of 
groundwater samples.   
 
3.4 Sample Containers 



Groundwater samples will be collected in laboratory-supplied sample containers including 40 milliliter 
volatile organics analysis (VOA) vials.  All laboratory-supplied sample containers will be pre-preserved 
as appropriate.  The quantity of samples and requested analyses will be communicated to the analytical 
laboratory in advance so they can provide the appropriate type and number of pre-preserved sample 
containers.  The sample containers will be inspected in the field prior to use, and any sample containers 
that are damaged or lack a required preservative will be rejected and not used.  Custody seals will not be 
used for this project to secure individual sample containers. 
 
3.5 Sample Numbering and Labeling 



Primary samples will be labeled with a well name prefix (e.g., MW1) and a date suffix (e.g., -091514).  
The samples will also be labeled with the sample date, time, and requested analyses.  Waterproof ink will 
be used for sample labeling.     
 
3.6 Chain of Custody Procedures 



Groundwater sample information will be recorded on a chain of custody (COC) following sample 
collection.  The COC will contain all information necessary for reliable handling and analysis of the 
groundwater samples including: 
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• Sample name 
• Sample date and time 
• Sample matrix 
• Number and type of containers 
• Preservatives, if any 
• Requested analyses 
• Requested turnaround time 
• Notes or additional comments/instructions, if any 
• Project name 
• Project Manager name and contact information 
• Field Sampler name, date, and signature 



 
All information recorded on the COC will be clear, legible, and recorded in permanent waterproof ink.  
Any changes to the COC must be recorded with a single line strikethrough and initialed by the field 
sampler.  Any changes made to the COC that are not initialed by the field sampler will be disregarded.  
Upon transfer of the groundwater samples to the analytical laboratory, the laboratory courier will 
countersign the COC.   
 
3.7 Sample Transfer/Courier 



Following collection and labeling, groundwater samples will be secured against breakage using foam, 
bubble wrap, or plastic bags, and placed on ice in a plastic cooler pending transfer to the laboratory 
courier.  The COC will be placed in a sealable plastic bag and taped to the cooler lid.  The cooler lid will 
be taped shut during sample transport to the laboratory, although no custody seals will be used to secure 
the cooler lid during this project.  Since the laboratories specified for this project are both local, all 
groundwater samples will be transferred by laboratory courier and picked up directly from the project site.  
None of the groundwater samples will be shipped by commercial courier.  Any containers that are broken 
during transport to the analytical laboratory will necessitate re-sampling.     
 
3.8 Monitoring Well Installation 



No new groundwater monitoring wells are required at this time to meet the monitoring objectives 
specified in the ROD.  There are over 300 existing groundwater monitoring wells at and surrounding the 
Dual Site Groundwater Operable Unit, and over 260 monitoring wells are expected to be sampled in 
September 2015 as part of the Baseline monitoring event (including wells sampled by Montrose, Shell, 
Boeing, and ILM).  The existing monitoring wells adequately delineate the chlorobenzene plumes in the 
affected water-bearing units and are expected to provide the necessary data to meet the monitoring 
objectives specified in the ROD.   
 
EPA had considered a new Gage Aquifer monitoring well south of G-26, a boundary well where 
chlorobenzene was detected at 120 ug/L in 2012.  However, chlorobenzene concentrations at G-26 have 
been declining and dropped to 64 ug/L in March 2014 (pre-baseline monitoring event), which is below 
the ISGS of 70 ug/L.  Therefore, providing that well G-26 continues to delineate the southern extent of 
the chlorobenzene plume, no new Gage monitoring well is warranted at this location. 
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However, the extents of the chlorobenzene plume in the various aquifer units are expected to be reduced 
over time during groundwater remedial operations.  Changes in the chlorobenzene plume extents over 
time may warrant installation of a limited number of new monitoring wells in select locations.  If a new 
monitoring well is determined to be required for chlorobenzene plume delineation, a Monitoring Well 
Installation and Sampling Workplan will be submitted to EPA within 60 days and in accordance with the 
Partial CD SOW.  The workplan will provide the rationale for the new monitoring well and will address 
well siting, permitting, access, safety, schedule, drilling, construction, development, and waste 
management.  The workplan will additionally address initial groundwater gauging, sampling, and 
analysis, and will refer to the methods established in this MACP or future addendums for purposes of 
consistency. 
 
Following EPA approval of the workplan, the new groundwater monitoring well will be installed, 
developed, and sampled.  These field activities will be documented in a Monitoring Well Installation and 
Sampling Completion Report.  The report will include, at a minimum, a written summary of the well 
installation activities, a lithologic log, a well construction diagram, a well development form, a well 
purging form, a copy of the groundwater sample analytical reports, surveyed well coordinates and 
elevation, a copy of the well installation permit, and waste management documentation.  The completion 
report will be submitted to EPA within 60 days following well installation activities.  The new monitoring 
well will be incorporated into the MACP program and included in all subsequent groundwater monitoring 
events.             
 
3.9 Monitoring Well Maintenance and Abandonment 



The monitoring wells will be maintained and, if necessary, abandoned in accordance with the Partial CD 
SOW as described below. 
 
3.9.1 Monitoring Well Maintenance 



The monitoring wells will be maintained over time to ensure their integrity and the quality of the 
groundwater data collected under this MACP.  The physical condition of the monitoring wells and 
associated cap/cover will be inspected during each sampling event.  The monitoring wells and associated 
covers must be maintained in good condition to prevent infiltration of rainwater, sediment, or other 
contaminants, and to ensure the quality and reliability of the groundwater data.  The total depth of the 
monitoring wells will be measured during each sampling event and checked against construction records.  
If there is significant sediment in the bottom of a well such that a substantial portion of the well screen is 
inaccessible, then the well will be redeveloped using mechanical methods including bailing, surging, 
swabbing, and pumping.  If necessary, more robust redevelopment methods may be employed including 
use of disinfectants, clay dispersants, or acids.  If one of the more robust redevelopment methods is used, 
a logging tool may also be used to evaluate any improvements in the well screen condition following 
redevelopment.  If any maintenance to the well cap or cover is required, the well condition will be 
photographed and repairs made as soon as reasonably possible.         
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The monitoring well condition will be reported on the field purge log (described in Section 3.2), which 
will be dated and signed by the field sampler.  Any redevelopment activities conducted at monitoring 
wells associated with this program will be documented on a redevelopment log.  Any maintenance 
conducted at the monitoring wells during a monitoring period will be documented and reported in the 
Monitoring and Aquifer Compliance Report for that period.   
 
3.9.2 Monitoring Well Abandonment 



No monitoring wells require abandonment at this time.  However, there are a handful of existing 
monitoring wells that are not expected to significantly contribute to the MACP program for the 
chlorobenzene plumes.  Montrose is currently evaluating these wells and may propose to abandon them or 
transfer ownership to another Responsible Party, if appropriate.  As the chlorobenzene plumes shrink, 
perimeter monitoring wells may also be abandoned or replaced within or nearer the new chlorobenzene 
plume extent.  Additionally, given the long duration of the groundwater remedy (50 years) and despite 
proper well maintenance practices, some of the monitoring wells may lose mechanical integrity prior to 
the conclusion of the remedy and require abandonment or replacement.     
 
If an existing monitoring well is determined to require abandonment and/or replacement, a Monitoring 
Well Abandonment Workplan will be submitted to EPA within 60 days in accordance with the Partial CD 
SOW.  The workplan will provide the rationale for abandoning or replacing the existing monitoring well 
and will address well permitting, access, safety, schedule, drilling, abandonment, waste management, and 
if appropriate, well replacement.   
 
Following EPA approval of the workplan, the existing groundwater monitoring well will be abandoned or 
replaced.  Groundwater monitoring wells will be abandoned and/or replaced in accordance with State of 
California and Los Angeles County Department of Public Health (DPH) requirements.  California Well 
Standards, Bulletins 74-81 and 74-90 (DWR, 1990), specifies abandonment and construction methods for 
groundwater monitoring wells.  Well abandonment and/or well construction permits will be obtained from 
the LA County DPH in advance of any field work.  For monitoring wells located in public streets, permits 
will be obtained from the Los Angeles City and County Department of Public Works for work within the 
public right of way.   
 
MBFC, Gage, and Lynwood Aquifer monitoring wells were constructed with permanently cemented 
conductor casings and will be abandoned in place by pressure grouting the screen and annular sand pack 
using a bentonite-cement grout to approximately 5 feet below surface or alternate depth specified by the 
City or County of Los Angeles.  The well materials within the upper 5 feet will be completely removed, 
and the surface replaced to match existing.  
 
Water Table wells were not constructed with permanent conductor casings, and in accordance with Los 
Angeles County requirements, the well will be overdrilled and the entire well casing removed.  Following 
casing removal, the borehole will be backfilled to surface with a bentonite-cement grout.  The surface will 
be replaced to match existing in accordance with access agreements, City standards, or County standards 
as required.   
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Replacement groundwater monitoring wells will be constructed in an identical fashion as the original 
well, accounting for minor changes in lithology and elevations between locations.  Monitoring well casing 
materials, screen intervals, annular seals, and sand pack will all be constructed in an identical manner as 
the original well.  Soils will be logged during well replacement in order to verify lithology and target 
screen intervals.  Replacement Water Table monitoring wells will be installed using hollow-stem auger 
methods, and replacement MBFC, Gage, and Lynwood Aquifer monitoring wells will be installed using 
mud-rotary drilling methods.  Following installation, replacement monitoring wells will be developed 
using a wireline rig and sampled for initial groundwater characterization in accordance with the methods 
specified in this MACP or subsequent addendums.  Remediation-derived waste generated during the well 
abandonment and/or replacement activities will be placed in a sealed container and sampled for 
characterization pending off-site transport and disposal in accordance with State and Federal 
requirements. 
 
These field activities will be documented in a Monitoring Well Abandonment Completion Report.  The 
report will include, at a minimum, a written summary of the well abandonment activities, a copy of the 
well abandonment permit, waste management documentation, and if appropriate, documentation relating 
to the well replacement (i.e., same documentation as specified in Section 3.8).  In accordance with the 
Partial CD SOW, the completion report will be submitted to EPA within 60 days following well 
abandonment and/or replacement.   
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4 GROUNDWATER ANALYSES 



Groundwater samples will be analyzed for the presence of chemical constituents by Calscience 
Environmental Laboratories, Inc. in Garden Grove, California or Test America, Inc. in Irvine, California.  
Both environmental laboratories are certified under the National Environmental Laboratory Accreditation 
Program (NELAP; Nos. 03220CA and 01108CA respectively) and the California Environmental 
Laboratory Accreditation Program (ELAP; Nos. 2803 and 2706 respectively).  Both laboratories have 
been used extensively for groundwater sample analysis during prior monitoring events and site-related 
investigation activities, and the most recent Quality Assurance Manuals for the two proposed analytical 
laboratories are provided in Appendix D.  Because the data quality generated by these laboratories during 
prior sampling events has been acceptable, no formal audit or performance evaluation (PE) sample 
analysis will be required in advance of the monitoring work conducted under this MACP.  However, 
Montrose reserves the right to conduct future laboratory audits, require PE sample analysis, or change 
environmental laboratories should the data quality be found unacceptable during future sampling events.  
Any future change in the analytical laboratory will be coordinated with and approved by EPA and the 
State in advance.       
 
All primary groundwater samples (for all events) will be analyzed for VOCs by EPA 8260B including 
fuel oxygenates (e.g., tert-butyl-alcohol).  Baseline and 5-Year Review monitoring event samples will 
additionally be analyzed for pCBSA by EPA 314.0 modified to comply with the ROD requirements; 
semi-annual and annual monitoring event samples will not be analyzed for pCBSA unless determined to 
be necessary by EPA.  Select groundwater samples may additionally be analyzed for other chemicals 
relevant to TGRS operations as needed, e.g., arsenic by EPA 6010B.  Groundwater samples will be 
analyzed in accordance with the requested analyses on the COC and within EPA recommended holding 
times.  Any results analyzed beyond EPA recommended holding times will either be qualified or rejected 
entirely, thereby requiring re-sampling.  Full raw laboratory data packages will be requested for at least 
10% of the primary samples.  Standard laboratory data packages will be provided for the remaining 90% 
of the primary samples.  Full raw data packages will include the case narratives, completed COC 
documentation, laboratory analysis results reporting forms, quality control (QC) summary forms, and the 
raw data generated from each analytical method performed, such as sample preparation sheets, instrument 
run logs, calibration data, chromatograms, calculation sheets, and instrument generated quantitation 
reports. 
 
4.1 Reporting Limits 



The laboratory reporting limits will be sufficiently low as to characterize chemical concentrations to 
levels comparable to the ISGS.  For undiluted samples, the environmental laboratory will achieve the 
minimum reporting limits specified in Table 2.  Estimated concentrations detected below the reporting 
limit but above the method detection limit will be reported by the laboratory and flagged with a “J”.  If 
necessary to quantify secondary contaminants to ISGS levels, multiple dilutions or runs will be conducted 
by the laboratory in an effort to accurately quantify the secondary contaminants. 
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4.2 Electronic Database 



Montrose will work cooperatively with EPA and the other Responsible Parties to establish a uniform 
electronic database for the groundwater monitoring data collected in accordance with this MACP.  An 
electronic database such as MS Access or equivalent will be used for the project, either a single electronic 
database for all Responsible Parties, or alternately, multiple databases of identical type and format.  All 
electronic data deliverables (EDDs) will be downloaded to the electronic database to eliminate the 
potential for errors during data entry.  Any data qualifiers added during validation will also be recorded in 
the electronic database.  The database will contain all monitoring data collected for the Dual Site 
Operable Unit and will be managed in accordance with the Data Management Plan, to be submitted under 
separate cover as required by the Partial CD SOW.  The Data Management Plan will identify the database 
software, the desired fields and format, and how electronic data will be uploaded.  The Data Management 
Plan will additionally address security and access protocols, database maintenance and quality assurance, 
and methods for downloading and/or generating reports, tables, or graphs of electronic monitoring data.  
The database will be provided or made available to all parties associated with the Dual Site Groundwater 
Operable Unit including EPA and the State.    
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5 QUALITY ASSURANCE PROJECT PLANNING 



A quality assurance project plan (QAPP) was previously established for the Montrose Superfund Site in 
advance of the 2004 groundwater sampling event (H+A, 2003b), a copy of which is provided in 
Appendix C for reference.  Many of the quality assurance requirements established in that QAPP are still 
valid today.  QAPP related issues specific to the groundwater remedy monitoring program are identified 
in the following sections and were prepared in accordance with EPA guidance (USEPA, 2002). 
 
5.1 Trip Blanks 



One trip blank will be placed in every cooler containing more than one primary groundwater sample for 
purposes of evaluating cross-contamination during transport of the samples to the laboratory.  Trip blanks 
will be provided by the analytical laboratory and labeled with the prefix “TB” and a date suffix, e.g., “-
091514”.  As a laboratory-certified clean water sample, the trip blanks will be listed as the first sample on 
every chain of custody containing more than one primary groundwater sample.  Trip blanks will be 
analyzed for VOCs by EPA 8260B.   
 
5.2 Equipment Blanks 



One equipment blank will be collected for every field work day where groundwater wells were purged 
using a non-dedicated pump.  Following decontamination of the sample pump between wells, distilled or 
laboratory-certified clean water will be poured over the pump and collected in laboratory supplied glass 
containers for purposes of evaluating cross-contamination from field sampling equipment.  Equipment 
blanks will be labeled with the prefix “EB“ and a date suffix, e.g., “-091514”.  Equipment blanks will be 
analyzed for the same chemicals and methods as the primary samples.  Equipment blank samples will be 
listed after the trip blank on the chain of custody where appropriate.  If only dedicated pumps were used 
to purge groundwater wells, then no equipment blank will be collected. 
 
5.3 Duplicates 



One duplicate groundwater sample will be collected for every 10 primary samples (a 10% frequency) in 
order to evaluate the precision of the groundwater data.  The duplicate sample will be collected, handled, 
and analyzed in an identical manner to the primary sample in order to evaluate the reproducibility of the 
groundwater data.  Duplicate samples will be labeled with a prefix of the well name and a suffix of “00”, 
e.g., a duplicate sample for MW-1 would be MW-100.  The duplicate sample will be listed on the chain of 
custody immediately after the primary sample.  The relative percent difference (RPD) between the 
primary and duplicate sample pairs will be calculated to evaluate groundwater data precision. 
 
5.4 Field Blanks 



Field blanks will be collected only under circumstances where groundwater samples have the potential to 
be impacted by chemicals present in ambient air.  Specifically, if samples are collected in area with 
chemical odors are present, adjacent to a generator, operating vehicles, or in the presence of any other 
VOC-generating source, then a field blank will be collected for purposes of evaluating cross-
contamination in the field during sampling.  Field blanks will be labeled with a prefix of “FB“ and a date 
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suffix, e.g., “-091514”.  Field blanks will be analyzed for VOCs by EPA 8260B.  If there are no ambient 
odors or sources of VOCs in the vicinity of the sampling area, then no field blank will be collected.   
 
5.5 Split Samples 



In contrast with the 2003 QAPP, no split samples will be collected during monitoring of the groundwater 
remedy for analysis by a third party laboratory.  The laboratories identified in this MACP have been used 
during prior sampling events and have demonstrated an acceptable level of analytical data quality.  
Additionally, the quality assurance measures identified in this MACP are expected to effectively 
demonstrate the quality of the laboratory data, and therefore, collection of split samples during monitoring 
of the groundwater remedy is unnecessary.  However, split samples may be collected in the future at the 
request of EPA or Montrose if necessary to verify laboratory data quality.     
 
5.6 MS/MSDs 



One matrix spike and matrix spike duplicate (MS/MSD) sample will be collected every 20 primary 
groundwater samples (a 5% frequency) to evaluate the precision and accuracy of the groundwater data.  
Following collection of the primary sample, additional groundwater samples will be collected in 
laboratory supplied glass containers and indicated as an MS/MSD sample in the notes section column of 
the chain of custody.  The MS/MSD samples will be spiked with known concentrations of target 
compounds and analyzed along with the primary samples.  The MS/MSD results will evaluated against 
the control limits for detection of the target compounds including percent recoveries (%R) for the MS and 
MSD samples and RPD for the MS/MSD sample pairs.  If necessary, the analytical laboratory will 
supplement the field supplied MS/MSD samples with laboratory supplied samples to comply with 
laboratory requirements for MS/MSD analysis (i.e., minimum 1 in 20 samples analyzed).   
 
5.7 Data Validation 



Data validation is a systematic process of reviewing and qualifying the analytical data presented against 
an established set of criteria.  Validation is performed to ensure the quality of collected data and to assess 
limitations on usability, as well as to evaluate laboratory compliance with specified methods and 
protocols.  The groundwater data will be validated in accordance with the site-specific Quality Assurance 
Project Plan (QAPP), the National Functional Guidelines for Superfund Organic Methods Data Review 
(USEPA, 2008), and the National Functional Guidelines for Inorganic Data Review (USEPA, 2004), as 
applicable to the analytical methods used during the project.  Data validation qualifiers will be assigned to 
all definitive-level data that do not meet analytical and quality control criteria.  Level III or Tier 2 
validation review will be performed on 100% of the groundwater samples.  Level IV or Tier 3 validation 
review will be performed on a minimum of 10% of the groundwater samples.   



However, if the analytical laboratories selected for this project consistently demonstrate high quality 
analytical data, then Montrose may propose to discontinue the Tier 3 validation review during future 
monitoring events.  The laboratories selected for this project have successfully characterized groundwater 
with an acceptable level of data quality during prior monitoring events.  Additionally, there is an 
extensive sampling history, and MACP monitoring results that are consistent with historical trends may 
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not warrant a Tier 3 validation review.  Instead, a high level validation review may be reserved for MACP 
monitoring results that are anomalous, if any.    



The following documentation and criteria will be evaluated during data validation:   



Organic Analyses 



 Case Narrative 
 Data Summary Sheets 
 Sample Custody 
 Holding Times 
 Initial and Continuing Calibrations 
 Laboratory and Field Blanks 
 Laboratory Control Sample (LCS) and LCS duplicate (LCSD) Recoveries and Relative Percent 



Differences (RPDs) 
 Matrix Spike/Matrix Spike Duplicates (MS/MSD) Recoveries and RPDs 
 Surrogate Recoveries for System Monitoring Compounds 
 Internal Standard Areas (SW8260B) 
 Target Compound Identification and Quantitation (Level IV only) 
 Method Detection Limits (MDL) and Reporting Limits (RL) 
 Instrument Run Logs  
 Sample Chromatograms (Level IV or Tier 3 only) 
 Sample Preparation Sheets 
 Field Duplicates 



Data validation qualifiers will be assigned by the data validator to all definitive-level data that failed to 
meet specified analytical and QC criteria according to requirements specified in the QAPP and the 
Functional Guidelines.  The qualifiers that will be used to flag validated and verify analytical data are 
summarized below:   



J  The analyte was reported as detected by the laboratory, the result is an 
estimate due to QC parameter exceeding specified control limits.   



UJ  The analyte was reported as ND by the laboratory, the result is an estimate 
due to QC parameter exceeding specified control limits.   



U (detected, but blank-
qualified) 



The analyte was tested for and detected above the MDL, but is considered 
non-detected (ND) at the reported value due to detection in an associated 
blank at a level greater than one-fifth the reported concentration in the 
sample.   



P The laboratory analysis of a project-specific performance evaluation (PE) 
sample did not meet the vendor-specified recovery criteria for this 
compound.  



R (unusable) The result is rejected due to QC failure or data quality limitations.  The 
presence or absence of the analyte in the sample cannot be verified, or the 
reported result is so severely compromised as to be unusable. 
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Instances where specified criteria are not met, if any, will be discussed in the respective Data Validation 
Reports (DVRs).  Data qualified as "R" will be considered rejected and unusable.  Data qualified with the 
"J" or “UJ” qualifiers will be considered estimated and usable within the constraints of the final data 
usability assessment.  Data qualified with the "U" qualifier will be considered non-detected at the reported 
value and usable to demonstrate the analyte is not present above the reported concentration.   
 
5.8 PARCC Data Quality Assessment 



The laboratory data quality will be assessed relative to the performance goals of precision, accuracy, 
representativeness, completeness, and comparability (PARCC) as follows:   



Precision 



Precision measures the reproducibility of the experimental value for the same parameter in the same 
sample under the same conditions.  The parameters evaluated to assess precision during the data 
validation process are the relative percent differences (RPDs) for MS/MSDs and field duplicates.  RPD 
control limits for MS/MSD pairs (20% for most VOCs) are specified in Table 3.  There are no RPD 
performance goals for duplicate sample pairs specified in the National Functional Guidelines for 
Superfund Organic Methods Data Review (USEPA, 2008), but typically, RPDs of less than 50% indicate 
good data precision.  The 2003 QAPP allowed RPDs up to 100% when chemical concentrations for either 
the primary or duplicate sample were within 10 times the reporting limit.  However, when chemical 
concentrations are within 5 times the reporting limit, RPDs will not be used to evaluate precision.  
Instead, the level of precision will be considered acceptable if the percent difference (%D) is less than 2 
times the reporting limit.   



Accuracy 



One of the major objectives of the data validation process is to evaluate the accuracy of the data collected.  
Accuracy measures the deviation between the reported or experimental value and the true value.  To 
assess accuracy, known concentrations of the analytes of interest will be spiked into samples and percent 
recoveries of the spiked analytes will be calculated.  The parameters evaluated to assess accuracy during 
the data validation process include surrogate recoveries where applicable, laboratory control samples, and 
matrix spike recoveries.  The acceptance limits specified by the laboratory for recoveries will be used to 
assess data accuracy as shown in Table 3.  Additional factors affecting accuracy such as calibration, 
analyte identification, and quantitation will also be reviewed.   



Representativeness 



Representativeness measures how accurately the sample data reflect the actual media and environmental 
conditions being measured.  Proper sampling protocols will be followed to ensure that samples collected 
represent the actual medium and that no contamination was introduced during sample collection.  Proper 
sample handling and preservation will be observed in the field to ensure that the samples maintain their 
integrity while being transported to the laboratory for analysis. 
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Completeness 



Completeness is defined as the percentage of data that are within the acceptance criteria for a given data 
set and are, therefore, considered valid.  Completeness is measured by comparing the total number of 
acceptable parameters (valid data) against the total number of parameters analyzed.  Valid or acceptable 
data consist of parameters that met all the QC acceptance criteria and parameters that were estimated and 
qualified as "J" or “UJ” and can still be used for their intended purpose.   
   



Comparability 



Comparability reflects the internal consistency of the measurements and how well the data set can be 
compared to another data set generated by a different organization.  The generation of comparable data 
requires the use of certified or approved laboratories and established and widely accepted protocols that 
produce comparable results.  Nationally accepted sampling and testing methods approved by the EPA will 
be used during the monitoring program to ensure a high degree of comparability. 
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6 REPORTING 



Monitoring and aquifer compliance reports (MACRs) will document the groundwater monitoring, 
gauging, sampling, and analytical results for purposes of assessing remedy performance and 
demonstrating compliance with ROD requirements.  The MACRs will meet the reporting requirements 
established in the Partial CD for TGRS O&M, and at a minimum, will include: 
 



• Text summary of groundwater gauging, sampling, and analytical results 
• Evaluation of compliance with ROD requirements for hydraulic containment, plume reduction, 



and pCBSA monitoring 
• Tabulated groundwater depth to water and elevation data  
• Evaluation of horizontal and vertical hydraulic gradients 
• Sample matrix table 
• Tabulated laboratory results 
• Tabulated quality control sample results (blanks, duplicates, and MS/MSD results) 
• Groundwater elevation contour maps, one for each of four water-bearing units 
• Hydrograph of select wells in each of four water-bearing units (for evaluating water level trends) 
• Chlorobenzene isoconcentration contour maps for each of four water-bearing units 
• pCBSA isoconcentration contour maps for each of four water-bearing units, if analyzed 
• Graphs of chlorobenzene and pCBSA versus time for select wells in each of four water-bearing 



units (for evaluating concentration trends)  
• Data quality assessment (PARCC analysis) 
• Detailed data validation reports 
• Well purge forms 
• Documentation of monitoring well maintenance, if any (e.g., photographs or redevelopment log) 
• Electronic copies of laboratory reports 



 
Montrose will coordinate and collaborate with the other Responsible Parties to provide either a single, 
comprehensive MACR for all sites, or alternately, multiple MACRs that are consistent in format, 
nomenclature, and data presentation.  The groundwater elevation maps will reflect the cumulative data set 
from all Responsible Parties, and if separate MACRs are submitted, Montrose will work collaboratively 
with the other Responsible Parties to present identical sets of groundwater elevation contours.  Montrose 
will provide chlorobenzene and pCBSA isoconcentration maps and data evaluation, and it is assumed that 
Shell will provide benzene isoconcentration maps and data evaluation.  Similarly, it is assumed that the 
TCE Responsible Parties will provide TCE isoconcentration maps and data evaluation.  Montrose will not 
be responsible for presenting or evaluating the distribution of benzene, TCE, or other dissolved 
contaminants not associated with the Montrose Site.   
 
Although the overall remedy performance will be re-evaluated as part of the routine 5-Year Reviews, 
each MACR will include an evaluation of compliance with ROD requirements for hydraulic containment, 
plume reduction, and pCBSA monitoring.  Each sampling event is expected to generate valuable data in 
evaluating and optimizing the performance of the groundwater remedy.  Therefore, the groundwater data 
will not only be reported but evaluated against the remedy performance objectives.  Any 
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recommendations for optimizing the remedy performance or modifying the monitoring program, based on 
the groundwater data, will be provided in each MACR.      
 
Additional documentation may be submitted in the MACRs as warranted by the groundwater data and 
sampling program activities within any particular monitoring period.  Examples of such additional 
documentation include: 
 



• Well abandonment documentation 
• Well installation or replacement documentation including well location map, borelog, well 



construction diagram, and well development log 
• Hydraulic or aquifer test well data 
• Updated lithologic cross-sections, if appropriate 



 
MACRs will be submitted to EPA and the State within approximately 90 days of receiving the final 
laboratory data package for each sampling event.  This schedule will provide sufficient time to complete 
tabulation, mapping, validation, and evaluation of the groundwater data as well as collaboration with the 
other Responsible Parties. 
 
6.1 Containment Transgressions 



Upon receipt of laboratory results, the groundwater data from each sampling event will be evaluated for 
evidence of containment transgressions, if any.  Containment transgressions refer to adverse migration of 
chemicals outside the containment zone or TI Waiver extent, either laterally or vertically.  The 
groundwater remedy is intended to hydraulically contain dissolved chemicals within the TI Waiver Zone 
extent while simultaneously shrinking the plume outside the TI Waiver Zone.  Any adverse migration of 
chemicals outside the TI Waiver Zone extent would be counter-productive to the remedy and 
protectiveness requirements.  Due to the time critical nature of the issue, any potential adverse migration 
will be promptly reported to EPA.  Although the routine MACRs will document containment 
transgressions, if any, and the associated corrective action, initial reporting of the issue would be 
accelerated ahead of the routine monitoring report schedule. 
 
6.2 5-Year Reviews 



In addition to the semi-annual and annual MACRs, a comprehensive review of the groundwater remedy 
performance and protectiveness will be conducted every 5 years in accordance with EPA requirements.  
The reviews will be conducted in accordance with the Comprehensive 5-Year Review Guidance (USEPA, 
2001) including site inspections, project personnel interviews, protectiveness evaluation, evaluation of 
new information or toxicity data, and overall evaluation of the remedy performance relative to the original 
decision documents.  To support the review process, the groundwater model will be updated if needed to 
predict future remedy performance and estimate pore volume flushing rates.  Updating of the computer 
model is not anticipated between 5-Year Reviews unless warranted by site conditions.  In addition to the 
routine MACR, a separate 5-Year Review Report will be generated and a public notice issued.  
 











Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page 29 of 31  
 
6.3 Flow Model Recalibration 



As requested by EPA, the groundwater flow model will be recalibrated in 2015 following establishment 
of stable pumping water levels.  TGRS operations will be intermittent during the startup and testing phase 
of the remedy, but stable pumping water levels are expected to be established shortly after the startup and 
testing phase.  Groundwater level gauging data from the first monitoring event with stable TGRS 
operations, likely either the March or September 2015 event, will be used to recalibrate the groundwater 
flow model.  Early recalibration of the flow model will allow use of this valuable predictive model during 
the first 5 years of the remedy, i.e., in lieu of waiting for the first 5-Year Review to recalibrate the flow 
model. 
 
6.4 Production Well Surveys 



A survey of drinking water production wells within the area of impact at the Dual Site Operable Unit will 
be conducted in accordance with Provision 16.03 of the ROD.  A preliminary well survey was previously 
conducted at the Dual Site Operable Unit as documented in Section 7.5 and Figure 7-8 of the ROD (EPA, 
1999).  No drinking water production wells were identified within the area of chlorobenzene impacts to 
groundwater.  The nearest drinking water production wells were located between 0.5 and 1 miles from the 
toe of the chlorobenzene plume in the MBFC, but these production wells were primarily screened in the 
Silverado Aquifer which occurs at approximately 450 feet bgs at the Dual Site Operable Unit (i.e., below 
Lynwood Aquifer).   
 
In accordance with the ROD and Partial CD, the survey will be updated and will include any drinking 
water production wells within: 
 



1. The areal extent of the dissolved chlorobenzene plume; 
2. The areal extent of detected pCBSA concentrations in groundwater; and 
3. The area within ¼-mile of the two above areas. 



 
The well survey report will be submitted to EPA in accordance with the deliverables schedule established 
in the Partial CD SOW.  Any drinking water production wells identified within the three areas defined 
above, if any, will be sampled initially and every 5 years thereafter and tested for the presence of 
dissolved chemicals associated with the Dual Site Operable Unit including pCBSA.  The results of the 
initial production well sampling will be reported to EPA under separate cover.  However, Montrose may 
elect to combine the production well sampling results with the 5-Year Review MACR, as appropriate. 
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



UBA MW-1 63 - 73 130,000 X X X X ‐‐ ‐‐ ‐‐ ‐‐ X
UBA MW-2 66.7 - 76.7 380,000 X -- -- X -- -- -- -- X
UBA MW-3 64.4 - 74.4 <2.0 X X X X X -- -- -- X
UBA MW-4 64.9 - 74.9 18,000 X X X X -- -- -- -- X
UBA MW-5 61.5 - 72.5 480 X X -- X -- -- -- -- X
UBA MW-6 65 - 80 26 X X X X -- -- -- -- X
UBA MW-7 65 - 80 <200 -- -- -- -- X -- -- -- X
UBA MW-8 65 - 80 3.5 X -- -- X X -- -- -- X
UBA MW-9 66 - 81 200 X X -- X -- -- -- -- X
UBA MW-10 62 - 77 <2.0 X -- -- X -- -- -- -- X
UBA MW-11 62 - 77 930 X X X X -- -- -- -- X
UBA MW-12 61 - 76 2,800 X X X X -- -- -- -- X
UBA MW-13 62 - 77 3,700 -- -- -- -- -- -- -- -- X
UBA MW-14 58 - 73 380 -- -- -- -- -- -- -- -- X
UBA MW-16 59 - 76 <4.0 X X X X -- -- -- -- X
UBA MW-17 65 - 81 <2.0 -- -- -- -- X -- -- -- X
UBA MW-19 63 - 79 <1 X -- -- X -- -- -- -- X
UBA MW-20 57 - 73 <20,000 -- -- -- -- -- -- -- -- X
UBA MW-21 54 - 70 <1 -- -- -- -- -- -- X -- X
UBA MW-22 57 - 73 <2 X X X X -- -- -- -- X
UBA MW-23 60 - 75 <0.50 X X -- X -- -- -- -- X
UBA MW-24 49 - 64 <1.0 X X X X -- -- -- -- X
UBA MW-25 56 - 71 59 -- -- -- -- -- -- -- -- X
UBA MW-26 59 - 74 <2.0 X X X X -- -- -- -- X
UBA MW-27 59 - 75 <2.0 -- -- -- -- -- -- X -- X
UBA MW-28 54 - 71 <50 X -- -- X -- -- X -- X
UBA MW-29 57 - 73 <1000 -- -- -- -- -- -- X -- X
UBA MW-30 54 - 70 <1 X X X X -- -- -- -- X
UBA MW-31 64.5 - 79.5 7.8 X X X X X -- -- -- X
UBA PZL0025 43.5 - 63.5 <1 X -- -- X -- -- X X
UBA SWL0049 42-66 12,000 X X X X -- -- -- -- X
UBA UBE-1 60.7 - 90.7 360,000 -- -- -- -- -- -- -- -- X
UBA UBE-2 72 - 82 -- -- -- -- -- -- -- -- -- X
UBA UBE-3 68 - 88 -- -- -- -- -- -- -- -- -- X
UBA UBE-4 62 - 92 -- -- -- -- -- -- -- -- -- X
UBA UBE-5 75 - 85 -- -- -- -- -- -- -- -- -- X
UBA UBT-1 60 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-2 50 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-3 60 - 91 220,000 -- -- -- -- -- -- -- -- X
UBA UBI-1 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA UBI-2 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA MBFB-OW-1 80 - 96 -- -- -- -- -- X -- -- -- X



Rationale      



E of plume near waste pits; part of Del Amo program



Aquifer Unit 



Monitor SE corner of Montrose Property
Located in Former CPA; part of DNAPL monitoring program
Monitor western plume extent; part of ILM monitoring program 
Monitor N boundary of Montrose Property
Monitor E boundary of Montrose Property



Delineate downgradient extent SE of Montrose Property



Delineate downgradient extent of plume
Delineate downgradient extent of plume
Remote downgradient well S of Torrance Blvd
Delineate downgradient extent of plume
E of plume near Del Amo; part of Del Amo program



W of plume; part of ILM monitoring program



Delineate downgradient extent of plume



Delineate E extent of plume
Delineate E extent of plume on Jon St
Delineate E extent of plume at LADWP
Adjacent to MBFB-EW-1
Delineate downgradient extent of plume



E of plume at Del Amo; part of Del Amo program
E of plume at Del Amo; part of Del Amo program



Monitor S of Montrose Property; LADWP ROW
LNAPL present in well; part of ILM monitoring program
Monitor upgradient of plume; part of ILM monitoring program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well



Wells to be 
Gauged by 
Montrose



DNAPL extraction well



Delineate N extent of plume at GLJ Holdiings
Delineate NE and upgradient extent of plume



W of plume on Denker Ave; part of ILM program
N of plume at Boeing
Remote upgradient well at Del Amo
E of plume at Del Amo; part of Del Amo program



DNAPL extraction well



Delineate downgradient extent of plume



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Observation well near BF-IW-1; part of ILM program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well
HD pilot injection well at Montrose Property
HD pilot injection well at Montrose Property
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



BFS BF-1 113.5 - 124 11 X X X X X -- -- -- X
BFS BF-2 114 - 124.5 77,000 X X X X -- -- -- -- X
BFS BF-3 113.5 - 124 6,100 X X -- X -- -- -- -- X
BFS BF-4 112 - 123 15,000 X (X) -- X -- -- -- -- X
BFS BF-5 122 - 132 3.9 X X -- X -- -- -- -- X
BFS BF-6 115 - 125 9,100 -- -- -- -- -- -- -- -- X
BFS BF-7 106 - 116 23,000 -- -- -- -- -- -- -- -- X
BFS BF-9 107 - 128 19,000 X X X X -- -- -- -- X
BFS BF-10 120 - 130 21 X X X X -- -- -- -- X
BFS BF-11 104 - 124 5,600 X X X X -- -- -- -- X
BFS BF-12 110 - 120 1,500 X X X X -- -- -- -- X
BFS BF-13 117 - 137 <120 -- -- -- -- -- -- X -- X
BFS BF-14 111 - 121 730 X X X X -- -- -- -- X
BFS BF-15 98 - 113 10,000 X X X X -- -- -- -- X
BFS BF-16 103 - 124 3,000 X X X X -- -- -- -- X
BFS BF-17 100 - 120 3,800 X X X X -- -- -- -- X
BFS BF-19 128 - 133 <2.0 X X X X -- -- -- -- X
BFS BF-20 110 - 129 1,700 X X X X X -- -- -- X
BFS BF-21 96 - 121 1,500 X X X X -- -- -- -- X
BFS BF-22 87 - 117 45 X X X X -- -- -- -- X
BFS BF-23 101 - 116 2.9 X X -- X -- -- -- -- X
BFS BF-24 96 - 121 26,000 X X X X -- -- -- -- X
BFS BF-25 94 - 104 <0.5 X X X X -- -- -- -- X
BFS BF-26 90 - 105 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-27 101 - 121 <0.5 X (X) -- X -- -- -- -- X
BFS BF-28 92 - 110 <0.5 X X -- X -- -- -- -- X
BFS BF-29 100 - 120 200 X X X X -- -- -- -- X
BFS BF-30 82 - 113 <0.5 X -- -- X -- -- -- -- X
BFS BF-31 105 - 135 1 X X X X -- -- -- -- X
BFS BF-32A** 65 - 115 <2.0 X X -- X -- -- -- -- X
BFS BF-33** 60 - 100 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-34 106 - 126 <40 -- -- -- -- X -- -- -- X
BFS BF-35 105.5 - 126 1,500 X X X X -- -- -- -- X
BFS BF-36 111 - 126 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-OW-1 110 - 122 20 X -- -- X X -- -- -- X
BFS BF-OW-3 70 - 120 14,000 -- -- -- -- -- -- -- -- X
BFS BF-OW-4 138 - 173 - -- -- -- -- -- -- -- -- X
BFS CMW001 99-124 7,900 X X X X -- X -- --
BFS CMW002 99-124 32,000 X X X X -- X -- --
BFS G-02WC -- 1,200 X X X X -- -- X X
BFS LBF-OW-2 135 - 137 - -- -- -- -- -- -- -- -- X
BFS LBF-OW-3 134 - 136 47,000 -- -- -- -- -- -- -- -- X
BFS MWC017 100-125 1.2 X X X X -- X -- --
BFS MWC021 97-122 <1 X X X X -- X -- --
BFS SWL0027 119-135 <1 X (X) -- X -- -- -- -- X
BFS SWL0033 124.3 - 140 4,400 X X X X -- -- X --
BFS SWL0058 118.1 - 127.7 360 X X X X -- -- X X



Observation well near BF-IW-1; part of ILM program



Delineate NW plume boundary; part of ILM program
Source area well along S boundary of Montrose Property
Source area well at Montrose Property
Source area well near BF-EW-5 at Montrose Property
Delineate NE plume boundary at Jon St
Delineate plume SE of Montrose Property at LADWP ROW
Adjacent to BF-EW-1
Source area well at Montrose Property
Delineate E boundary of plume
Delineate plume N of BF-EW-4
Delineate eastern boundary of plume



Delineate NE plume boundary on Francisco St
Delineate W plume boundary; part of ILM program



Observation well adjacent to BF-EW-2
Observation well adjacent to G-EW-3
Delineate plume N of CMW002; part of Boeing program
Delineate N of Montrose Property; part of Boeing program



Delineate N extent of plume; part of Boeing program



Delineate W of BF-EW-3
Delineate S plume boundary



Delineate SW boundary of plume
Delineate S of BF-22



Remote ND well SW of plume; screened across zones 



Delineate E plume boundary; part of Del Amo program



Delineate SW boundary of plume



Delineate plume SE of Montrose Property
Delineate plume center SE of Montrose Property
Delineate S boundary of plume
Delineate plume downgradient of BF-EW-2



Upgradient well; redundant to BF-1; part of ILM program
Delineate N plume boundary; W of CMW002
Remote ND downgradient sentinel well



Downgradient of BF-25; historically ND
Delineate toe of plume
Delineate toe of plume



LBF observation well adjacent to BF-EW-1
LBF observation well adjacent to BF-EW-2



Delineate plume SE of Montrose Property
Delineate E extent of plume at Alpine Village (BF-IW-2)
Delineate N extent of plume; part of Boeing program



Delineate NE plume boundary; part of Del Amo program



Sentinel well W of plume; screened across multiple zones



Delineate plume center N of BF-EW-2
Delineate toe of plume



Delineate E extent of plume



E of plume and adjacent to G-11; part of Del Amo program
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Gage BL-13C 154-164 1,200 X X X X X -- -- --
Gage G-1 140.5 - 161 990 X -- -- X -- -- -- -- X
Gage G-2 155 - 175.5 16,000 X X X X -- -- -- -- X
Gage G-3 145.5 - 166 470 X X -- X -- -- -- -- X
Gage G-4 154 - 194 71 X X X X -- -- -- -- X
Gage G-5 151 - 190 3,500 X X X X -- -- -- -- X
Gage G-6 149 - 190 1,500 -- -- -- -- -- -- -- -- X
Gage G-8 140 - 180 580 X X X X -- -- -- -- X
Gage G-9 171 - 213 73 X X X X -- -- -- -- X
Gage G-11* 177 - 217 20 X -- -- -- -- -- -- -- X
Gage G-12 158 - 198 1,100 X X X X -- -- -- -- X
Gage G-13 157 - 197 3,900 X -- -- X -- -- -- -- X
Gage G-14 155 - 195 <1 X -- -- X -- -- -- -- X
Gage G-15 142 - 182 13 X -- -- X -- -- -- -- X
Gage G-16 145 - 185 <2.0 X X -- X -- -- -- -- X
Gage G-17 172 - 212 280 X X X X -- -- X X X
Gage G-18 161 - 201 2.9J X (X) -- X -- -- -- -- X
Gage G-19A 160 - 200 20 X X X X -- -- -- -- X
Gage G-20 155 - 175 <2.0 X X X X X -- -- -- X
Gage G-21 149 - 169 <10 X X -- X -- -- -- -- X
Gage G-22 152 - 192 700 -- -- -- -- -- -- -- -- X
Gage G-23 148 - 178 <0.50 X X X X -- -- -- -- X
Gage G-24 138.3 - 178.3 750 X X X X -- -- -- -- X
Gage G-25 124 - 164 30 X X X X -- -- -- -- X
Gage G-26 132 - 172 120 X X X X -- -- -- -- X
Gage G-27 124 - 164 <0.50 X X -- X -- -- -- -- X
Gage G-28 148 - 188 <0.50 X -- -- X -- -- -- -- X
Gage G-29 157 - 197 1.5 X -- -- X -- -- -- -- X
Gage G-30 135 - 165 <0.50 X X -- X -- -- -- -- X
Gage G-31 145 - 175 <0.50 -- -- -- -- -- -- -- -- X
Gage G-32 160 - 190 <0.50 X -- -- X -- -- -- -- X
Gage G-33 143 - 173 2.5 X -- -- X -- -- -- -- X
Gage G-34 147 - 187 <0.50 -- -- -- -- -- -- -- -- X
Gage G-35 150 - 190 0.51 X X X X -- -- -- -- X
Gage G-OW-1 140 - 185 <1 -- -- -- -- X -- -- -- X
Gage G-OW-3 145 - 155 2,200 X X X X -- -- -- -- X
Gage G-OW-4 138 - 173 2,200 -- -- -- -- -- -- -- -- X
Gage SWL0026 195-210 17 X X X X -- -- -- --
Gage SWL0034 -- 6,600 X X X X -- -- -- -- X
Gage SWL0063 172-187 <1.0 X -- -- X -- -- X X



Lower Gage LG-1 88.5 - 209 8.6 X X -- X -- -- -- -- X
Lower Gage LG-2 185 - 205 120 X (X) -- X -- -- -- -- X



NE of plume at Del Amo; part of Del Amo program
Delineate plume center SE of Property on Budlong Ave
Delineate E extent of plume at Alpine Village (BF-IW-2)



Delineate plume at N boundary of Montrose Property
Source area well at SE corner of Montrose Property



Delineate NE boundary of plume on Jon St
Delineate plume center E of Property on LADWP ROW
Adjacent to G-EW-1
Delineate SW boundary of plume



Delineate E boundary of plume; part of Del Amo program
Delineate E boundary of plume



Delineate W of Montrose Property; part of ILM program



Delineate W of plume at Farmer Bros



Delineate W boundary of plume; part of ILM program
Delineate N boundary of plume; historically ND
Adjacent to G-EW-2
Delineate S boundary of plume
Delineate N of G-EW-3



Delineate toe of plume
Observation well near G-IW-1; part of ILM program
Observation well on Royal Blvd near G-EW-5
Observation well adjacent to G-EW-3



SE sentinel well at Montrose Property; adjacent to G-2



Remote ND well; far downgradient of plume
pCBSA monitoring well
Sentinel well W of plume and G-25
Remote ND well S of Carson St



Delineate W boundary of plume
Delineate S of G-EW-3
Sentinel ND well S of plume and G-23
Sentinel ND well SE of plume and S of G-35



Sentinel well at center of Montrose Property



Located between G-EW-4 and G-EW-5



Delineate SE boundary of plume
NE of plume; being converted to injection well
Delineate plume center SE of Property on Catalina St
Delineate plume center SE of Property on Budlong Ave



Delineate SW boundary of plume



Sentinel ND well SW of plume



Delineate NE of plume on Francisco St



Delineate plume at S boundary of Montrose Property



pCBSA monitoring well
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Lynwood LW-01 230 - 250 8.9 X X X X -- -- -- -- X
Lynwood LW-02 232 - 252 0.06 X (X) -- X -- -- -- -- X
Lynwood LW-03 238 - 259 0.15 -- -- -- -- -- -- -- -- X
Lynwood LW-04 225 - 245 <2 X (X) -- X -- -- -- -- X
Lynwood LW-05 230 - 250 <2 X (X) -- X -- -- -- -- X
Lynwood LW-06 235 - 255 <2 X (X) -- X -- -- -- -- X
Lynwood LW-07 230 - 250 <2 X (X) -- X -- -- -- -- X



100 82 58 99 13 4 11 5 127
82 79 45 81



Notes:



(X) = The need to sample these wells will be evaluated based on a review of the baseline data and will be performed as approved by the regulatory agencies
MCB = Monochlorobenzene
ug/L = Micrograms per liter
All sampling events exclude 14 TGRS extraction wells to be sampled at startup and routinely thereafter in accordance with Operation & Maintenance Plan
*Well G-11 will be converted to a TGRS injection well and will not be sampled following the baseline event



Wells to be Sampled by Montrose:



X = Well to be included in sampling event



Total Wells Per Event:



Sentinel well at Montrose Property; adjacent to LG-2
E sentinel well at LADWP; adjacent to G-5



SE sentinel well at WM; adjacent to G-6
Sentinel well at N Montrose boundary; adjacent to G-1
Sentinel well at E Montrose boundary; near MW-5
Sentinel well at S Montrose boundary; adjacent to G-3



NE sentinel well at Francisco Ave; adjacent to G-14
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Acetone 10 3.5
Benzene 0.50 0.32
Bromobenzene 0.50 0.33
Bromochloromethane 1.0 0.38
Bromodichloromethane 0.50 0.20
Bromoform 0.50 0.34
Bromomethane 1.0 0.38
2-Butanone 5.0 2.9
n-Butylbenzene 0.50 0.34
sec-Butylbenzene 0.50 0.23
tert-Butylbenzene 0.50 0.38
Carbon Disulfide 1.0 0.44
Carbon Tetrachloride 0.50 0.22
Chlorobenzene 0.50 0.14
Chloroethane 0.50 0.34
Chloroform 0.50 0.22
Chloromethane 0.50 0.22
2-Chlorotoluene 0.50 0.34
4-Chlorotoluene 0.50 0.33
Dibromochloromethane 0.50 0.24
1,2-Dibromo-3-Chloropropane 5.0 2.9
1,2-Dibromoethane 0.50 0.34
Dibromomethane 0.50 0.34
1,2-Dichlorobenzene 0.50 0.17
1,3-Dichlorobenzene 0.50 0.17
1,4-Dichlorobenzene 0.50 0.31
Dichlorodifluoromethane 1.0 0.24
1,1-Dichloroethane 0.50 0.19
1,2-Dichloroethane 0.50 0.18
1,1-Dichloroethene 0.50 0.20
c-1,2-Dichloroethene 0.50 0.24
t-1,2-Dichloroethene 0.50 0.26
1,2-Dichloropropane 0.50 0.24
1,3-Dichloropropane 1.0 0.24



1.0 0.42
0.50 0.28
0.50 0.18
0.50 0.35
0.50 0.32
10 2.6



0.50 0.42
0.50 0.14
1.0 0.38
5.0 2.7
1.0 0.41



Table 2



Monitoring and Aquifer Compliance Plan



1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene



Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



2,2-Dichloropropane
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Table 2



Monitoring and Aquifer Compliance Plan
Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



0.50 0.38
0.50 0.32
0.50 0.24
0.50 0.22
0.50 0.22
0.50 0.26
0.50 0.25
0.50 0.25
0.50 0.19
0.50 0.26
0.50 0.32
0.50 0.23
0.50 0.25
1.0 0.25
0.50 0.15
0.50 0.33
5.0 2.2
0.50 0.27
0.50 0.24
0.50 0.39
0.50 0.29
10 4.1



0.50 0.24
0.50 0.22
0.50 0.24
50 17



Notes:
1 Undiluted groundwater sample; limits for diluted samples will be higher.
ug/L = Micrograms per liter



Styrene
n-Propylbenzene



1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene



Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
Ethanol



Methyl-t-Butyl Ether (MTBE)



1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene
o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane



1,1,1,2-Tetrachloroethane
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Acetone 80 - 120 40 - 140 20 ---
Benzene 80 - 120 80 - 120 20 ---
Bromobenzene 80 - 120 75 - 125 20 ---
Bromochloromethane 80 - 120 65 - 135 20 ---
Bromodichloromethane 80 - 120 75 - 120 20 ---
Bromoform 80 - 120 70 - 130 20 ---
Bromomethane 80 - 120 30 - 145 20 ---
2-Butanone 80 - 120 30 - 150 20 ---
n-Butylbenzene 77 - 123 70 - 135 20 ---
sec-Butylbenzene 80 - 120 70 - 125 20 ---
tert-Butylbenzene 80 - 120 70 - 130 20 ---
Carbon Disulfide 80 - 120 35 - 160 20 ---
Carbon Tetrachloride 74 - 134 65 - 140 20 ---
Chlorobenzene 80 - 120 80 - 120 20 ---
Chloroethane 80 - 120 60 - 135 20 ---
Chloroform 80 - 120 65 - 135 20 ---
Chloromethane 80 - 120 40 - 125 20 ---
2-Chlorotoluene 80 - 120 75 - 125 20 ---
4-Chlorotoluene 80 - 120 75 - 130 20 ---
Dibromochloromethane 80 - 120 60 - 135 20 ---
1,2-Dibromo-3-Chloropropane 80 - 120 50 - 130 20 ---
1,2-Dibromoethane 79 - 121 80 - 120 20 ---
Dibromomethane 80 - 120 75 - 125 20 ---
1,2-Dichlorobenzene 80 - 120 70 - 120 20 ---
1,3-Dichlorobenzene 80 - 120 75 - 125 20 ---
1,4-Dichlorobenzene 80 - 120 75 - 125 20 ---
Dichlorodifluoromethane 80 - 120 30 - 155 20 ---
1,1-Dichloroethane 80 - 120 70 - 135 20 ---
1,2-Dichloroethane 80 - 120 70 - 130 20 ---
1,1-Dichloroethene 78 - 126 70 - 130 20 ---
c-1,2-Dichloroethene 80 - 120 70 - 125 20 ---
t-1,2-Dichloroethene 80 - 120 60 - 140 20 ---
1,2-Dichloropropane 79 - 115 75 - 125 20 ---
1,3-Dichloropropane 80 - 120 75 - 125 20 ---



80 - 120 70 - 135 20 ---
80 - 120 75 - 130 20 ---
80 - 120 70 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 75 - 125 20 ---
80 - 120 55 - 130 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 60 - 135 20 ---
80 - 120 55 - 140 20 ---
80 - 120 70 - 130 20 ---
80 - 120 65 - 135 20 ---
80 - 120 80 - 130 20 ---
80 - 120 65 - 130 20 ---
80 - 120 45 - 150 20 ---
80 - 120 75 - 120 20 ---
80 - 120 55 - 140 20 ---



Isopropylbenzene



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



2,2-Dichloropropane
1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone



p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



80 - 120 65 - 135 20 ---
80 - 120 65 - 130 20 ---
80 - 120 80 - 130 20 ---
80 - 120 75 - 125 20 ---
79 - 127 70 - 125 20 ---
80 - 120 60 - 145 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 75 - 130 20 ---
80 - 120 10 - 150 20 ---
72 - 132 50 - 145 20 ---
80 - 120 75 - 130 20 ---
80 - 120 80 - 120 20 ---
69 - 123 65 - 125 20 ---
63 - 123 46 - 154 35 ---
59 - 137 81 - 123 20 ---
69 - 123 74 - 122 20 ---
70 - 120 76 - 124 20 ---
28 - 160 60 - 138 35 ---



--- --- --- 68 - 120
--- --- --- 80 - 127
--- --- --- 80 - 128
--- --- --- 80 - 120



Notes:
1 Based on Control Limits Established by Calscience Environmental Laboratories
LCS = Laboratory Control Spike
MS = Matrix Spike
MSD = Matrix Spike Duplicate
%R = Percent Recovery
RPD = Relative Percent Difference



1,2,4-Trichlorobenzene



o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene



Toluene-d8



Ethanol
1,4-Bromofluorobenzene
Dibromofluoromethane
1,2-Dichloroethane-d4



Methyl-t-Butyl Ether (MTBE)
Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
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Rationale for Monitoring Well Exclusions 



This appendix presents the rationale for excluding certain wells from the groundwater monitoring scope 
as indicated in Sections 2.3 through 2.5 of the Monitoring and Aquifer Compliance Plan (MACP) for the 
Montrose Superfund Site in Los Angeles, California.  This rationale is presented as requested by EPA in 
comments dated December 18, 2013 (USEPA, 2013) regarding the draft MACP scope submitted on 
November 8, 2013 (AECOM, 2013b).   
 
The groundwater monitoring events specified in the MACP include the baseline event, the first year 
events (semi-annual and annual), second year and subsequent events (annual), and 5-Year review events.  
The monitoring objectives vary between events, and therefore, it is reasonable that the monitoring scopes 
also vary in accordance with the objectives.  There are some monitoring wells that are not expected to 
provide meaningful data relative to the monitoring objectives, and the rationale for excluding those wells 
is presented below by sampling event and water-bearing unit.     
 
Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
Torrance Groundwater Remediation System (TGRS) operations.  Therefore, the baseline sampling event 
will be comprehensive in order to fully characterize groundwater conditions prior to the start of 
remediation.  The objective of the 5-Year Review sampling events is to evaluate the remedy progress 
relative to baseline conditions.  Therefore, in order to provide sufficient data for a comprehensive 
comparison, the groundwater monitoring scope for the baseline and 5-Year Review events will be 
identical at first.  One Lynwood Aquifer monitoring well is not expected to provide meaningful 
groundwater data during these sampling events and is excluded for the reasons identified below. 
 
Lynwood Aquifer 



LW-3:  This monitoring well is located northeast of the Montrose Property and is co-located with 
monitoring well G-14 in the overlying Gage Aquifer, where no chlorobenzene is detected (<1 ug/L).  This 
upgradient monitoring well was sampled 9 times between 1989 and 2012, and chlorobenzene was 
typically non-detectable (<1 ug/L) over this period.  A chlorobenzene concentration of 0.15 B,J ug/L was 
detected in November 2012, although the detection was consistent with blank contamination.  The vertical 
extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose 
Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-14 (<1 ug/L).  
The lateral extent of chlorobenzene in the Lynwood Aquifer northeast and upgradient from LW-1 will be 
characterized at LW-6.  Therefore, sampling of LW-3 is unnecessary and is excluded from the baseline 
and 5-Year Review events.     



First Year Sampling Events (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
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program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and the rationale for excluding these wells during the first year sampling 
events is summarized below by water-bearing unit. 
 
Water Table Unit 



MW-2:  This monitoring well is located in the mobile DNAPL source area at the Montrose Property.  
This well was sampled 11 times between 1985 and 1988, and chlorobenzene was detected at elevated 
concentrations up to 380,000 ug/L in 1988.  The chlorobenzene concentration at this well is expected to 
remain close to the solubility limits for many years due to the presence of DNAPL, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-10:  This monitoring well is located northeast and upgradient from the Montrose Property.  This well 
was sampled 20 times between 1989 and 2006, and no chlorobenzene above the ISGS has been detected 
at this well since 1998.  The chlorobenzene concentration at this upgradient well is expected to remain 
non-detectable or below the ISGS following the start of TGRS operations, and therefore, sampling of this 
well during the first year sampling events is unnecessary. 



MW-19:  This monitoring well is located north and upgradient from the Montrose Property.  This well 
was sampled 21 times between 1990 and 2009, and chlorobenzene was between <1 and 9 ug/L (typically 
<1 or <2 ug/L).  The chlorobenzene concentration at this upgradient well is expected to remain non-
detectable or significantly below the ISGS following the start of TGRS operations, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-28:  This monitoring well is located east/northeast and upgradient of the Montrose Site.  This well 
was sampled 18 times between 1991 and 2006, and no chlorobenzene has been detected in this well since 
1993.  Dissolved VOCs associated with the Del Amo Superfund Site have been historically detected in 
this well.  The chlorobenzene concentration at this well is expected to remain non-detectable following 
the start of TGRS operations, and therefore, sampling of this well during the first year sampling events is 
unnecessary. 



Middle Bellflower C Sand (MBFC) 



BF-4:  This monitoring well is located at the Montrose Property and in close proximity to extraction well 
BF-EW-5, which will be sampled more frequently during TGRS operations.  This well is also surrounded 
by monitoring wells BF-2, BF-3, and BF-9, which will be sampled during the first year events.  
Chlorobenzene concentrations at the Montrose Property will be adequately characterized by the other 
wells, and therefore, sampling of BF-4 during the first year would be redundant and is unnecessary.  This 
well was sampled 32 times between 1987 and 2008, and chlorobenzene was between 12,000 to 42,000 
ug/L.    



BF-27:  This monitoring well is located outside the toe of the chlorobenzene plume and southwest of 
monitoring wells BF-25 and BF-28.  Chlorobenzene concentrations at the toe of the plume will be 
adequately characterized by wells BF-25 and BF-28, and therefore, sampling of BF-27 during the first 
year events would be redundant and is unnecessary.  This well was sampled 7 times between 1991 and 
2012, and no chlorobenzene has been detected in this well. 
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BF-30:  This monitoring well is located southwest of BF-22, which delineates the extent of the 
chlorobenzene plume in this area.  Providing that the chlorobenzene concentration at BF-22 remains 
below the ISGS, sampling of BF-30 would be redundant and is unnecessary.  This well was sampled 9 
times between 1991 and 2012, and no chlorobenzene has been detected in this well. 



SWL0027:  This monitoring well is located east of the chlorobenzene plume and is co-located with 
injection well BF-IW-2.  This well was sampled 10 times between 1993 and 2004, and no chlorobenzene 
has been detected in this well.  Although Montrose is not currently planning to inject groundwater into 
BF-IW-2 (due to its limited capacity), the chlorobenzene concentration at this location is expected to 
remain non-detectable following the start of TGRS operations, and therefore, sampling this well during 
the first year events is unnecessary. 



Gage Aquifer 



G-1:  This monitoring well is located at the northern boundary of the Montrose Property.  Wells G-20 and 
G-21 delineate the northern extent of the chlorobenzene plume in the Gage Aquifer, and wells G-2 and G-
3 characterize the dissolved chlorobenzene concentrations at the Montrose Property.  Therefore, sampling 
well G-1 during the first year events would not provide any useful data for characterizing the extent of the 
chlorobenzene plume that is not already provided by the other wells. This well was sampled 17 times 
between 1987 and 2004, and chlorobenzene was between 170 and 990 ug/L. 



G-11:  This monitoring well will be converted to an injection well and connected to the TGRS system.  
Since this well will receive treated groundwater from the TGRS system, the chlorobenzene concentration 
at this well will be less than the ISGS as required by the ROD.  There is no merit in sampling well G-11 
following the baseline sampling event.  This monitoring well was sampled 21 times between 1989 and 
2006, and chlorobenzene was between <1 and 20 ug/L.     



G-13:  This monitoring well is located in close proximity to extraction well G-EW-4, which will be 
sampled more frequently during TGRS operations.  Therefore, sampling well G-13 during the first year 
events would be redundant and is unnecessary.  This monitoring well was sampled 19 times between 
1989 and 2009, and chlorobenzene was between 1,100 and 4,400 ug/L.     



G-14:  This monitoring well is located northeast of the Montrose Property.  This well was sampled 17 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The extent of the 
chlorobenzene plume in this area is adequately characterized during the first year by G-21 to the west and 
G-4 to the south.  Sampling of G-14 during the first year events is unnecessary.   



G-15:  This monitoring well is located at the Farmer Brothers Property and south of the Montrose 
Property.  This well was sampled 4 times between 1991 and 2004, and chlorobenzene was between 11 
and 19 ug/L.  The extent of the chlorobenzene plume south of the Montrose Property will be characterized 
by G-16 and G-25, and therefore, sampling of G-15 during the first year events is unnecessary. 



G-18:  This monitoring well is located east of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations in this area are adequately delineated by G-19A to the west and SWL0026 
to the east, and therefore, sampling of this well during the first year events is unnecessary.  This 
monitoring well was sampled 8 times between 1991 and 2012, and chlorobenzene was between <1 and 
2.9 ug/L. 











Appendix A 
Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page A-4  
 
G-28:  This monitoring well is located outside the toe of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and 
therefore, sampling of G-28 during the first year events is unnecessary.  This monitoring well was 
sampled 5 times between 2005 and 2012, and chlorobenzene was between <0.5 and 2.6 ug/L. 



G-32:  This monitoring well is located well outside the toe of the chlorobenzene plume in the Gage 
Aquifer, approximately 3,000 feet southeast of the chlorobenzene plume extent.  chlorobenzene 
concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and therefore, 
sampling of G-32 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and no chlorobenzene has been detected in this well.  



G-33:  This monitoring well is located southwest of the Farmer Brothers Property.  chlorobenzene 
concentrations in this portion of the Gage Aquifer are characterized by well G-25 (30 ugL), and therefore, 
sampling of G-33 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and chlorobenzene was between <2 and 3 ug/L.   



SWL0063:  This monitoring well is located at the Del Amo Superfund Site and north of the 
chlorobenzene plume in the Gage Aquifer.  Chlorobenzene concentrations north of the chlorobenzene 
plume at the Del Amo Site are adequately characterized by SWL0036, and therefore, sampling of 
SWL0063 is unnecessary.  This monitoring well was sampled 2 times in 2006 and 2012, and no 
chlorobenzene has been detected in this well.  



LG-2:  This Lower Gage monitoring well is co-located with Lynwood Aquifer monitoring well LW-1, 
which will be sampled during the first year events.  Therefore, sampling LG-2 is unnecessary to 
characterize the vertical extent of chlorobenzene in the saturated zone.  This monitoring well was sampled 
7 times between 1989 and 2004, and chlorobenzene was between 120 and 390 ug/L. 



Lynwood Aquifer 



LW-2:  This monitoring well is located east of the Montrose Property and is co-located with monitoring 
well G-5 in the overlying Gage Aquifer.  This monitoring well was sampled 13 times between 1989 and 
2012, and chlorobenzene was typically non-detectable (<1 ug/L) over this period.  An chlorobenzene 
concentration of 0.06 B,J ug/L was detected in November 2012, although the detection was consistent 
with blank contamination.  The vertical extent of chlorobenzene in the Lynwood Aquifer will be 
characterized at LW-1 located at the Montrose Property, where chlorobenzene concentrations in the 
overlying Gage are higher than at G-5 (3,900 ug/L).     



LW-4:  This monitoring well is located southeast of the Montrose Property and is co-located with 
extraction well G-EW-1 in the overlying Gage Aquifer.  This monitoring well was sampled 7 times 
between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose Property, 
where chlorobenzene concentrations in the overlying Gage are the highest. 



LW-5:  This monitoring well is located at the northern boundary of the Montrose Property and is co-
located with monitoring well G-1 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
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Montrose Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-1 
(990 ug/L). 



LW-6:  This monitoring well is located in the northeast corner of the Montrose Property.  This monitoring 
well was sampled 5 times between 1991 and 2006, and no chlorobenzene has been detected in this well.  
The vertical extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the 
center of the Montrose Property, where chlorobenzene concentrations in the overlying Gage Aquifer are 
higher than in the northeast corner.   



LW-7:  This monitoring well is located at the southern boundary of the Montrose Property and is co-
located with monitoring well G-3 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
Montrose Property, where chlorobenzene concentration in the overlying Gage Aquifer are higher than at 
G-3 (470 ug/L). 



Second Year and Subsequent Sampling Events (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding these wells during the 
second year and subsequent sampling events is summarized below by water-bearing unit.   



Water Table Unit 



MW-5:  This monitoring well is located in the northeast corner of the Montrose Property and is 
upgradient from the Water Table extraction wells.  This well was sampled 21 times between 1985 and 
2004, and chlorobenzene was detected at 480 ug/L in 2004.  The chlorobenzene concentration at this 
upgradient well is expected to decline following the start of TGRS operations, and therefore, sampling of 
this well during the second year and subsequent annual monitoring events is not expected to provide any 
meaningful groundwater data. 



MW-9:  This monitoring well is located north of the Montrose Property and is upgradient from the Water 
Table extraction wells.  This well was sampled 18 times between 1989 and 2009, and no chlorobenzene 
was detected at this well in 2008 and 2009 (<10 ug/L).  The chlorobenzene concentration at this 
upgradient well is expected to remain below the ISGS following the start of TGRS operations, and 
therefore, sampling of this well during the second year and subsequent annual monitoring events is not 
expected to provide any meaningful groundwater data. 



MW-23:  This monitoring well is one of six perimeter Water Table wells located southeast of the 
chlorobenzene plume.  This well was sampled 18 times between 1989 and 2012, and no chlorobenzene 
has ever been detected in this well (<0.5 ug/L in 2012).  The other five perimeter monitoring wells in this 
area adequately delineate the extent of chlorobenzene in the water table, and therefore, sampling of this 
well during the the second year annual event and subsequent annual events (except for 5-Year Review) is 
unnecessary. 
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MBFC 



BF-3:  This monitoring well is located at the Montrose Property and upgradient from extraction well BF-
EW-5.  Chlorobenzene concentrations at the Montrose Property will be adequately characterized by BF-2, 
BF-9, and BF-EW-5 (all of which exhibit higher chlorobenzene concentrations than BF-3), and therefore, 
sampling of BF-3 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 15 times between 1987 and 2006, and chlorobenzene was 6,100 
ug/L in 2006. 



BF-5:  This monitoring well is located east of the Montrose Property, east of the chlorobenzene plume, 
and upgradient/cross-gradient from MBFC extraction wells.  Chlorobenzene concentrations at this well 
are expected to remain below ISGS levels following the start of TGRS operations, and therefore, 
sampling of BF-5 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 23 times between 1989 and 2006, and chlorobenzene has been 
below the ISGS since 1995 (3.9 ug/L in 2006). 



BF-23:  This monitoring well is located southeast of the Montrose Property and east of the chlorobenzene 
plume.  Chlorobenzene concentrations at this well are expected to remain below ISGS levels following 
the start of TGRS operations, and therefore, sampling of BF-23 during the second year and subsequent 
annual events (except for 5-Year Review) is unnecessary.  This well was sampled 18 times between 1991 
and 2006, and the chlorobenzene concentration has been below the ISGS since 1994 (1.3 ug/L in 2006). 



BF-28:  This monitoring well is located southeast of the chlorobenzene plume (toe of plume) and is 
redundant to monitoring well BF-25.  Sampling of BF-28 during the second year and subsequent annual 
events (except for 5-Year Review) is unnecessary.  This well was sampled 9 times between 1991 and 
2012, and chlorobenzene has never been detected at this well in concentrations exceeding the ISGS (<0.5 
ug/L in 2012). 



BF-32A:  This monitoring well is located southwest of Farmer Brothers and west of the chlorobenzene 
plume.  This well was sampled 8 times between 1995 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding the ISGS since 1996 (<2 ug/L in 2006).  The concentration at this well is 
expected to remain below the ISGS following the start of the TGRS operations, and therefore, sampling 
of BF-32A during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary. 



Gage Aquifer 



G-3:  This monitoring well is located at the southern boundary of the Montrose Property and upgradient 
of extraction well G-EW-1.  This well was sampled 16 times between 1987 and 2004, and chlorobenzene 
was between 240 and 2,200 ug/L (470 ug/L in 2004).  Upgradient source area concentrations will be 
monitored at well G-2, which exhibits the highest chlorobenzene concentrations at the Montrose Property.  
Therefore, sampling of G-3 is unnecessary during the second year and subsequent annual sampling events 
(except for 5-Year Reviews). 



G-16:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 6 times between 1991 and 2006, and no chlorobenzene has ever been 
detected in this well (<2 ug/L in 2006).  The chlorobenzene concentration at this well is expected to 
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remain below ISGS levels following the start of TGRS operations, and therefore, sampling of this well 
during the second year and subsequent sampling events is unnecessary (except for 5-Year Reviews). 



G-21:  This monitoring well is located north of the Montrose Property and north of the chlorobenzene 
plume.  This well was sampled 4 times between 2004 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<10 ug/L in 2006).  The chlorobenzene concentration at this 
upgradient monitoring well is expected to remain below ISGS levels following the start of TGRS 
operations, and therefore, sampling of G-21 during the second year and subsequent annual sampling 
events is unnecessary (except for 5-Year Reviews). 



G-27:  This monitoring well is located southeast of the Montrose Property and south of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<0.5 ug/L in 2012).  This monitoring well is redundant to 
perimeter well G-23 to the north where no chlorobenzene has been detected, and therefore, sampling of 
G-27 during the second year and subsequent annual sampling events is unnecessary (except for 5-Year 
Reviews). 



G-30:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and no chlorobenzene has been detected 
at this well (<0.5 ug/L in 2012).  The chlorobenzene concentration at this well is expected to remain 
below ISGS levels following the start of TGRS operations, and therefore, sampling of this well during the 
second year and subsequent sampling events is unnecessary (except for 5-Year Reviews).   



LG-1:  This monitoring well is located in the southeast corner of the Montrose Property and is co-located 
with Gage Aquifer monitoring well G-2.  This well was sampled 14 times between 1987 and 2006, and no 
chlorobenzene concentrations in excess of the ISGS has been detected since 1987 (8.6 ug/L in 2006).  
Monitoring well LW-1 will delineate the vertical extent of chlorobenzene at the Montrose Property, and 
therefore, sampling of LG-1 during the second year and subsequent sampling events is unnecessary 
(except for 5-Year Reviews). 
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FINAL 
FIELD SAMPLING PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 
 
 



1.0  PROJECT DESCRIPTION 
 



This Field Sampling Plan (FSP) has been prepared for Montrose Chemical Corporation of 



California (Montrose) in accordance with the requirements outlined in Section 7.0 of the 



Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  This FSP describes the objectives, rationale, methods, and 



procedures for baseline groundwater sampling to be conducted at the Site. 



 



This FSP was developed in accordance with the EPA guidance document “Preparation of a U.S. 



EPA Region 9 Field Sample Plan for EPA-Lead Superfund Projects, Document Control 



No. 9QA-06-93” (EPA, 1994). 



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" refers to an approximate two 



acre portion of the Property where most of the manufacturing operations were historically 



performed. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 
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additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 



the purposes of this FSP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose. 



 



In addition, the term dichlorodiphenyltrichloroethane (DDT) or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC) or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentrations of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  OVERVIEW OF THE FIELD EFFORT 



 



Groundwater monitoring under this FSP will consist of water level measurement and groundwater 



sampling.  Water levels will be measured in all Montrose monitor wells and groundwater samples 



will be collected from selected monitor wells during baseline sampling.    



 



1.4  DATA NEEDS AND USES 



 



Data needs and the intended uses of the data to be collected are presented below.  A Quality 



Assurance Project Plan has been prepared for sampling to be conducted as part of this FSP 



(Hargis + Associates [H+A], 2003b).   



 



A summary table of data uses and limitations for baseline sampling is presented in Table 1. 



 



Water quality data will be collected to assess the distribution and lateral and vertical extent of 



groundwater contamination within the upper Bellflower aquitard, Bellflower sand, Gage aquifer, 
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and Lynwood aquifer at the Montrose Site.  In order to meet the Baseline Sampling objectives 



outlined in Sections 1.2, 4.1.1 and 4.2.1, groundwater samples will be analyzed for VOCs using 



EPA Method 8260B, and for pCBSA using modified EPA Method 314 (Table 2).  Data will be used 



as a baseline data set for the groundwater modeling that will be conducted in accordance with the 



UAO SOW.  In addition, this data will be used to evaluate the needs for additional wells in 



accordance with the UAO SOW for monitoring of pCBSA and TCE. 



 



Groundwater samples will also be collected from selected wells and analyzed to monitor changes 



in the concentration of DDT, BHC and other organochlorine pesticides using EPA 



Method 8081A. 



 



In 2002, Montrose evaluated the potential for plugging to occur in injection wells during remedial 



action.  In response to EPA and California Environmental Protection Agency, Department of 



Toxic Substances Control comments regarding this evaluation, additional parameters that will 



be analyzed during the baseline sampling will include total Kjeldahl nitrogen (TKN), nitrate, 



nitrite, and total phosphorus and orthophosphorus.  These additional parameters will be 



analyzed in groundwater samples collected from four Bellflower sand and four Gage aquifer 



monitor wells (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and slime forming 



bacteria.  This data will be used to determine if biological fouling could negatively impact 



groundwater extraction, collection, treatment, distribution and injection systems associated with 



the groundwater remedy.   



 
To support anticipated engineering studies, groundwater samples would be collected from four 



wells in each unit undergoing extraction, or a total of 12 samples for the analysis of inorganic 



parameters.  The inorganic parameters that will be analyzed include general minerals, California 



Title 22 metals, and selected additional analytes including ammonium, total silica, sulfide, color, 



suspended solids, total settleable solids, boron, cobalt, molybdenum, strontium, vanadium, total 



organic carbon, total recoverable petroleum hydrocarbons, total coliform, pseudomonas, and 



heterotrophic plate count (Table 2). 
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2.0  BACKGROUND 
 



Background information related to the Site and previous groundwater investigations is outlined 



in Sections 2.1 through 2.5. 



 



2.1  SITE LOCATION AND DESCRIPTION 



 



The Property occupies approximately 13 acres in the City of Los Angeles near Torrance, 



California (Figures 1 and 2).  The Property is bounded by the Union Pacific Railroad right-of-way 



and Normandie Avenue to the east; Jones Chemical Company and a right-of-way owned by the 



Los Angeles Department of Water and Power to the south; and the former Boeing Realty 



Corporation, and Frito-Lay to the west. The Property is generally flat.  Elevations range from 



approximately 40 feet above mean sea level (msl) to 45 feet msl.  The surrounding area consists 



of mixed residential, commercial, and industrial facilities.  The property is easily accessible by city 



streets in the area and Interstates 405 and 110.  The Los Angeles International Airport is located 



approximately 10 miles from the property.   



 



2.2  STRATIGRAPHY 



 



The stratigraphy of the Site was defined using published regional geologic data and by 



site-specific data collected from monitor wells and borings drilled during multiple Site 



investigations.  For more information about the stratigraphy at the Site, the reader is referred to 



the Remedial Investigation (RI) report (EPA, 1998).  



 



The stratigraphy of the Site starting at land surface consists of fill material, the Playa deposits, 



the Palos Verdes sand, the Bellflower aquitard, the Gage aquifer, an unnamed aquitard, and the 



Lynwood aquifer (H+A, 1990).  Three geologic units comprise the vadose zone encountered at 



the Site: recent Playa deposits, late Pleistocene marine deposits referred to as the Palos 



Verdes sand, and the upper portion of the Pleistocene Bellflower aquitard. 
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Fill material consisting of moderately to highly plastic dark brown clay is generally encountered 



from land surface to approximately 3 feet.  The Playa deposits, consisting of an olive-brown 



clayey silt or silty clay are generally encountered beneath the fill material to a depth of 



approximately 25 feet below land surface (bls).  The Palos Verdes sand, consisting of a 



fine-grained, light olive brown sand, is generally encountered to a depth of approximately 



45 feet bls.  A well-cemented fossiliferous sand is encountered at the base of the Palos Verdes 



sand.  



 



The Bellflower aquitard immediately underlies the Palos Verdes sand.  Three lithologically 



distinct subunits of the Bellflower aquitard are encountered at the Site:  the upper Bellflower 



aquitard, the Bellflower sand, and the lower Bellflower aquitard.  The first groundwater beneath 



the Site is encountered within the upper Bellflower aquitard at a depth of approximately 70 feet 



bls.  The upper Bellflower aquitard consists of fine-grained sand, silty sand, silt and clay.  These 



sediments are interbedded, discontinuous, and vary in thickness.  The upper Bellflower aquitard 



is encountered to a depth of approximately 100 feet bls.  The Bellflower sand underlies the 



upper Bellflower aquitard.  The Bellflower sand is a fine- to medium-grained sand.  The 



Bellflower sand is encountered to a depth of approximately 130 feet bls.  The lower Bellflower 



aquitard, consisting of a brown silty sand and silt, is encountered beneath the Bellflower sand to 



a depth of approximately 140 feet bls.   



 



The Gage aquifer, consisting of fine-grained sand, is encountered beneath the lower Bellflower 



aquitard to a depth of approximately 220 feet bls.  An unnamed aquitard underlying the Gage 



aquifer has been informally named the Gage-Lynwood aquitard.  It consists of silt, sandy silt, 



and/or clayey silt interbedded with fine-grained silty sand and appears to be laterally continuous 



across the Site.  



 



The upper 20 feet of the Lynwood aquifer consists of dark gray fine- to medium-grained sand.  



This sand is frequently underlain by as much as 8 feet of dark gray silt or clay of varying 



plasticity.  Approximately 10 to 30 feet of gray, well-graded sand, gravelly sand, and sandy 



gravel with some silty sand interbeds underlie the top 20 to 30 feet of the Lynwood aquifer. The 



Lynwood aquifer occurs approximately between 270 to 305 feet bls across the Site.  The 



thickness of the Lynwood aquifer, based on borings drilled at the Site, varies from 33 feet to 



greater than 108 feet.  
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An unnamed aquitard, approximately 205 feet thick beneath the Site, separates the Lynwood 



aquifer and the underlying Silverado aquifer beneath and east of the Site.  The Silverado aquifer 



consists of fine- to coarse-grained blue-gray sands and gravels with discontinuous layers of silt 



and clay.  These deposits reportedly attain a maximum thickness of about 500 feet. 



 



2.3  HYDROGEOLOGY 



 



Most of the recharge to the West Coast Basin aquifers occurs at the West Coast Barrier Project 



and the Dominguez Gap Barrier Project.  Fresh water is injected into a line of injection wells that 



parallels the coastline.  The injected water forms a freshwater pressure ridge that acts as a 



barrier to protect basin groundwater from saltwater intrusion.  A slight seaward flow of 



groundwater is maintained between the barrier and the ocean that prevents intrusion of 



seawater.  Most of the injected water flows from the barrier toward the interior of the basin.  



 



The regional direction of groundwater flow within the West Coast Basin is controlled by the 



injection barriers and pumping centers.  The predominant flow direction in the Silverado Aquifer 



is to the east from the West Coast Basin Barrier Project to pumping centers located in Gardena, 



Wilmington, and Carson.  



 



The groundwater flow direction in the upper Bellflower aquitard is variable.  In the vicinity of the 



Site, the direction of groundwater flow in September 1995 and 2002 was to the south and 



southeast (H+A, 2002).  The direction of groundwater flow at the Site in October 1995 was more 



southerly than the direction of the groundwater flow during the period from 1987 through 1990.  



 



The direction of groundwater flow in the Bellflower sand in the vicinity of the Site in 



September 2002 was to the southeast (H+A, 2002).  The regional direction of groundwater flow 



in the Bellflower sand has been relatively consistent since 1987. 



 



The direction of groundwater flow in the Gage aquifer is approximately east-southeast and 



appears to be uniform across the Site.  The direction of groundwater flow in September 2002 
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was generally consistent with the direction of groundwater flow observed during the period 1987 



through 1995 (H+A, 2002).  



 



The direction of groundwater flow in the Lynwood aquifer in October 2002 was to the east (H+A, 



2002).  This indicates that a shift in the direction of groundwater flow in the Lynwood aquifer has 



occurred since October 1995 when the direction of flow was to the southeast.   



 



2.4  SITE HISTORY 



 



Montrose manufactured DDT at the Site from 1947 to 1982.  The facility was closed in 1982 and 



the Site subsequently cleared and capped with asphalt.  Previous investigations addressing the 



potential for contamination at the Site included on- and off-property sampling of soil, groundwater, 



sediment, and surface water.  The investigations were performed by the EPA, its contractors, the 



California Department of Health Services, the Regional Water Quality Control Board, and 



Montrose’s consultants.  The RI Report provides a detailed summary of the Site history (EPA, 



1998).   



 



2.5  PREVIOUS INVESTIGATIONS 



 



Groundwater monitoring has been conducted by Montrose since 1985.  A total of 95 monitor 



and text/extraction wells were originally constructed as part of RI activities conducted by 



Montrose to evaluate the nature and extent of Montrose-related compounds in groundwater 



(Figure 2).  A number of monitor wells have been destroyed by different entities during 



construction, grading, or paving activities on surrounding properties.  Presently there are 



85 monitor wells and four test/extraction wells at the Site (Table 3). 



 



Quarterly groundwater monitoring of all Montrose monitor wells was conducted until 1990, when 



an EPA-approved key well monitoring program was implemented and frequency of monitoring, 



the number of sampling locations, and the level of documentation required were reduced (EPA, 



1998).  The number of sampling locations and number of analytes for the key well monitoring 
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program were further reduced to 11 wells in 1992.  The key well monitoring program concluded 



in January 1993.   



 



In addition to the Montrose Rl, other groundwater contamination investigations have been 



conducted by other parties in the vicinity of the Montrose site.  In particular, an Rl has been 



conducted at the adjacent Del Amo Site by Dames & Moore (D&M) on behalf of the Del Amo 



respondents.  For additional information, please refer to the RI Report or the most recent 



monitoring report (D&M, 1998; URS, 2001). 



 



Montrose monitor wells are screened in each of the following four hydrostratigraphic zones, 



which are identified in order of increasing depth bls: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer 



 



Detailed discussion and conclusions regarding hydrostratigraphic interpretations, directions of 



groundwater flow, and the nature and extent of contamination in each of these 



hydrostratigraphic zones are provided in the Rl Report (EPA, 1998).  The Rl Report also 



describes the historical background; history of response; assessment objectives; assessment 



results; laboratory analyses; quality assurance; fate and transport of compounds of concern; 



and other pertinent information, such as aquifer test results, well construction, and well 



development specifications.  Due to the comprehensive and extensive nature of supporting 



documentation, information contained in the Montrose Rl Report is frequently incorporated by 



reference in this FSP and has not been duplicated herein. 
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3.0  MAPS AND FIGURES 
 



For ease of use in the field, the figures described in this section have been compiled together 



into a single section behind the tab marked “Figures” which follows the text and tables sections 



of this FSP.  A list of these figures can be found in the Table of Contents, which precedes the 



text portion of this FSP. 



 



 FIGURE 1.  SITE LOCATION:  This figure shows the location of the Montrose Property 



relative to the major freeways and cities in the greater Los Angeles metropolitan area.  The 



figure also provides the reader with a perspective of the location of the Montrose Property 



within the State of California. 



 



 FIGURE 2.  MONITOR WELL LOCATIONS:  This figure depicts the outline of the Montrose 



Property and the locations of monitor wells installed at the Property and elsewhere at the 



Site and vicinity.  Also depicted on this figure, for reference, is the local surrounding area 



including adjoining streets, rights-of-way, and railroad locations.  The central process area, 



the area located near the center of the Property where the majority of the manufacturing 



occurred during the period of plant operations, is also depicted on Figure 2.  



 



 FIGURE 3:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, 



CHLOROBENZENE:  This figure illustrates the wells to be sampled for chlorobenzene from 



the upper Bellflower aquitard monitor wells.   



 



 FIGURE 4:  BELLFLOWER SAND SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Bellflower sand monitor wells.   



 



 FIGURE 5:  GAGE AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Gage Aquifer monitor wells.   



 



 FIGURE 6:  LYNWOOD AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Lynwood Aquifer monitor 



wells.   
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 FIGURE 7:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, pCBSA:  This 



figure illustrates the wells to be sampled for pCBSA from the upper Bellflower aquitard 



monitor wells.  The plume used on this figure is from the RI report since the detection limits 



were elevated for samples collected in 2002. 



 



 FIGURE 8:  BELLFLOWER SAND SAMPLE LOCATIONS, pCBSA:  This figure illustrates 



the wells to be sampled for pCBSA from the Bellflower sand monitor wells.  The plume used 



on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 9:  GAGE AQUIFER SAMPLE LOCATIONS, pCBSA:  This figure illustrates the 



wells to be sampled for pCBSA from the Gage Aquifer monitor wells.  The plume used on 



this figure is from the RI report since the detection limits were elevated for samples collected 



in 2002. 



 



 FIGURE 10:  LYNWOOD AQUIFER SAMPLE LOCATIONS, pCBSA:   This figure illustrates 



the wells to be sampled for pCBSA from the Lynwood Aquifer monitor wells.  The plume 



used on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 11:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, TCE:  This figure 



illustrates the wells to be sampled for TCE from the upper Bellflower aquitard monitor wells.  



The wells illustrated on this figure are only those identified in Table 4 to provide data 



regarding TCE concentration upgradient or cross gradient of the property.  Any well to be 



sampled for VOC analysis will also provide data regarding TCE concentration downgradient 



of the property (Table 4, Figure 3). 



 



 FIGURE 12:  BELLFLOWER SAND AND GAGE AQUIFER SAMPLE LOCATIONS, TCE:  



This figure illustrates the wells to be sampled for TCE from the Bellflower sand and Gage 



aquifer monitor wells.  The wells illustrated on this figure are only those identified in Table 4 



to provide data regarding TCE concentration upgradient or cross gradient of the property.  



Any well to be sampled for VOC analysis will also provide data regarding TCE concentration 



downgradient of the property (Table 4, Figure 4). 
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 FIGURE 13:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, DDT:  This figure 



illustrates the wells to be sampled for DDT from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 14:  BELLFLOWER SAND SAMPLE LOCATIONS, DDT:  This figure illustrates the 



wells to be sampled for DDT from the Bellflower sand monitor wells.   



 



 FIGURE 15:  GAGE AQUIFER SAMPLE LOCATIONS, DDT:  This figure illustrates the wells 



to be sampled for DDT from the Gage Aquifer monitor wells.   



 



 FIGURE 16:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, BHC:  This figure 



illustrates the wells to be sampled for BHC from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 17:  BELLFLOWER SAND SAMPLE LOCATIONS, BHC:  This figure illustrates the 



proposed wells to be sampled for BHC from the Bellflower sand monitor wells.   



 



 FIGURE 18:  SAMPLE LOCATIONS, BIOLOGICAL FOULING AND ENGINEERING 



PARAMETERS:  This figure illustrates the wells to be sampled for biological fouling and 



engineering parameters.    



 



 FIGURE 19.  HOSPITAL ROUTE:  This figure was derived from the project-specific Health 



and Safety Plan and depicts the route to the hospital in the event that a medical emergency 



should arise during the field program described in this FSP (H+A, 2003a). 
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4.0  RATIONALE FOR SAMPLING AND ANALYSIS PLAN 
 



The following sections describe the objectives and rational for measurement of water levels and 



collection of groundwater samples at the Site, including locations and frequency. 



 



4.1  WATER LEVEL MEASUREMENT 



 



4.1.1  Objectives 
 



The objectives of measuring water levels are to provide data to evaluate changes in 



groundwater levels, changes in groundwater flow conditions and to evaluate the effect on the 



distribution and movement of contaminants in groundwater at and in the vicinity of the Site.  



Water level data will be used to evaluate horizontal and vertical hydraulic gradients and the 



direction of groundwater flow. 



 



4.1.2  Frequency and Locations  
 



Water levels will be measured once in all accessible Montrose monitor wells for the baseline 



round  as shown on Figure 2 and listed on Table 3.   



 



4.2  GROUNDWATER SAMPLING 



 



4.2.1  Objectives 
 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 
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• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



specific objectives for groundwater sampling outlined in Section 1.2.   



 



4.2.2  Frequency and Locations 
 



The baseline groundwater sampling round is a one time event designed to fulfill the specific 



objectives listed in Section 1.2 and 4.2.1.  Groundwater samples will be collected from 



71 Montrose monitor wells and one Del Amo well in order to meet one or more of the objectives 



as described below.    



 



In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells and 5 Lynwood aquifer monitor wells.  The rational for sampling the 



specified wells is provided in Table 4.  The locations of the wells in relationship to the 



chlorobenzene and pCBSA plume for the upper Bellflower aquitard, Bellflower Sand, Gage aquifer 



and Lynwood aquifer have been provided (Figures 3 through 10).   



   



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well (Figures 11 through 12).  



The rational for sampling the specified wells is provided in Table 4.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well (Figures 13 through 17).  The rational for sampling 



the specified wells is provided in Table 4.   
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To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are provided on 



Figure 18. 
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5.0  REQUEST FOR ANALYSES 
 



This section describes the parameters to be analyzed and the methods to be used during 



baseline groundwater sampling.   



 



Original, field duplicate groundwater samples, field blank, and trip blank water samples will be 



analyzed by Del Mar Analytical, Irvine, California.  Groundwater samples collected for analysis 



of pCBSA will be submitted to E.S. Babcock & Sons, Inc., Riverside, California.  Laboratory split 



groundwater samples and associated trip blank samples will be analyzed by West Coast 



Analytical Services, Inc., Santa Fe Springs, California. 



 



5.1  VOLATILE ORGANIC COMPOUNDS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for 



chlorobenzene, TCE and  other VOCs using EPA Method 8260B (Table 2).   



 



5.2  PCBSA 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314 (Table 2).  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided in the Quality Assurance Project Plan 



(H+A, 2003b). 
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5.3  OTHER PARAMETERS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for DDT and 



its isomers and metabolites, BHC isomers, and other organochlorine pesticides using EPA 



Method 8081A (Table 2).   



 



Groundwater samples will be collected from selected Site monitor wells and analyzed for TKN, 



nitrate, nitrite, total phosphorus, and orthophosphorus in accordance with the appropriate EPA 



method (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



qualitatively evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and 



slime forming bacteria.   



 
Groundwater samples will be collected from selected Site monitor wells and analyzed for 



general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total recoverable petroleum hydrocarbons, total organic 



carbon, total coliform, pseudomonas, and heterotrophic plate count in accordance with the 



appropriate EPA method (Table 2).   
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6.0  FIELD METHODS AND PROCEDURES 
 



6.1  WATER LEVEL MEASUREMENT 



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed reference point elevation and the depth to water for each 



well.  Water level data will be recorded on preprinted water level data sheets.  Water level 



measuring equipment will be decontaminated between measuring of wells.  



 



Standard operating procedures for water level monitoring are detailed in the following sections. 



 



6.1.1  Equipment and/or Instrumentation 
 



If at all possible, a flat tape sounder will be used to measure water levels.  The QED® or Solinst® 



flat tape sounder is equipped with a plastic, laminated, two-wire cable with a weighted electrode 



attached to the end of the cable.  The cable is graduated in markings every 0.01 foot or 0.02 foot, 



depending on the model. 



 



If required for access, an electrical sounder equipped with a narrower probe may be used for 



water level measurement.  Sounders manufactured by Fisher or Slope Indicator Company may be 



used at wells with small sounding ports.  These sounders function in a similar manner to flat-tape 



sounders, although some types require a measuring tape to interpolate between 10-foot or 1-foot 



gradations printed on the wire. 



 



In the event that floating fuel product is observed in a well, product levels and water levels will be 



measured using a Keck or similar interface probe.  Interface probes function in a similar manner to 



flat-tape sounders, but use a two-tone signal to indicate whether the probe has encountered water 



or light nonaqueous phase liquid (LNAPL). 
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6.1.2  Preparation 
 



Water level sounders, including QED® or Solinst® flat tape sounders, will be calibrated on-site at 



the beginning of each water level round by comparing a water level measured with the sounder 



against a water level measured with a steel tape or other water level sounder (Table 5).  



Additionally, the first ten feet of the sounder will be verified using a steel measuring tape. 



 



The following procedures will be performed in preparation for measuring water levels in wells: 



 



• Identify the wells to be measured; 



 



• Identify the established measuring point for each well.  Measuring point elevations 



for existing wells were determined by a licensed land surveyor.  If new wells are 



installed at the Site, measuring point elevations will be determined by a licensed 



surveyor.  The same measuring point should be used for all water level 



measurements at each well; 



 



• Review the amount of water level change from the previous water level measurements 



for each well; and 



 



• Decontaminate the water level sounder by using a non-phosphate detergent wash, 



followed by a tap water and distilled water rinse. 



 



6.1.3  Standard Operating Procedures 
 



The following detailed procedures will be used for measuring water levels in wells: 



 



• Measure the depth to water from the measuring point elevation twice for each well.  



The variation between the two consecutive measurements must be no more than 



0.02 foot. 



 



• For the QED®, Solinst® or Slope Indicator® sounder, mark the water level and read 



the measurement from the marking on the flat tape or sounder wire. 
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• For the Fisher® sounder, measure the distance from the held mark at the measuring 



point to the nearest footage mark on the electrical sounder wire using a steel tape 



graduated in hundredths of feet. 



 



• For the Keck or similar interface probe, measure both the depth to LNAPL and the 



depth to water from the measuring point elevation twice for each well.  The variation 



between the two consecutive measurements must be no more than 0.02 foot.  Mark 



the LNAPL level and water level and read the measurement from the marking on the 



interface probe. 



 



• Record the depth to water, the depth to LNAPL, if present, date, and time of 



measurement on the static water level data sheet (Table 6).  Examine previously 



measured water levels for the well.  If the difference between the current water level 



measurement and the previous water level measurement is greater than 



approximately 2.0 feet, recheck the current measurement.  The field personnel will 



indicate the method(s) of water level measurement and any rechecked water levels 



on the water level measurement form. 



 



• Remove water level measurement equipment and decontaminate according to 



procedures outlined below. 



 



• Upon completion of a water level measurement, the water level data should be 



compared to the previous water level data to evaluate the potential for any 



anomalies.  For wells with anomalous results, for example a well that does not follow 



the seasonal trend, the well must be remeasured.  The remeasured water level must 



be entered into the field notebook. 
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6.1.4  Equipment Decontamination 
 



Water level sounders will be decontaminated between monitor wells to be sampled by using a 



non-phosphate detergent wash, followed by a tap water and a final distilled water rinse.  Water 



level sounders will be decontaminated between monitor wells not sampled during the monitoring 



round by using a distilled water rinse.  Interface probes will be decontaminated between monitor 



wells regardless of their sampling schedule using a nonphosphate detergent wash, followed by a 



tap water rinse and a final distilled water rinse.  



 



6.1.5  Documentation 



 



All water level measurements will be recorded on a static water level data sheet (Table 6).  The 



static water level data sheet includes the following information: 



 



• Well identifier; 



• Date; 



• Time; 



• Method of measurement; 



• Sounder identifier; 



• Depth to water from the reference point in the nearest 0.01 foot; 



• Reference point elevation, if available; 



• Previous depth to water in feet; 



• Change in water level between the current sampling round and the previous round; 



• Comments; and 



• Initials of the sampling team. 



 



Calibration of the water level sounders will be documented on a separate form (Table 5).  The 



water level calibration form includes the following information: 



 



• Date; 



• Time; 



• Water level sounder type; 
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• Water level sounder number; 



• Calibration method; 



• Initials of the person performing the calibration; and 



• Remarks. 



 



For monitor wells where floating product is observed, equivalent water levels will be calculated 



based on the measured thickness and estimated specific gravity of the free product in each of 



these wells using the following formula:  



 



Ewt = Epw + (Tp * Gp) 



 



Where Ewt is the equivalent water table elevation in feet msl, Epw is the elevation of the product-



water interface in feet msl, Tp is the thickness of floating product in feet, and Gp is the specific 



gravity of the floating product. 



 



6.1.6  Quality Assurance 



 



Quality assurance (QA) of water level measurement data will be accomplished by following the 



procedures described in this standard operating procedure (SOP) (Table 7).  Calibration 



information will be entered onto a calibration form.  In addition, the following QA procedures for 



water level measurements will be implemented: 



 



• Measure water levels with a calibrated water level sounder.   



• At each location and/or time interval, measure water levels a minimum of two times 



during routine water level measurement activities.  Measure water levels until two 



consecutive measurements are obtained that have a difference of less than 0.02 foot.  



Record the measurement on the static water level data sheet (Table 6).  Measure and 



record water levels to the nearest 0.01 foot. 



• Compare measurement data to previous measurements obtained at each well.  For 



variations from previous measurements greater than 2.0 feet or for data that cannot be 



explained by observed trends at the Site, repeat the measurements.  If possible, use 



an alternative instrument to verify the accuracy of the data.  Indicate the method(s) of 
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water level measurement, the water level sounder serial number, and any rechecked 



water levels in the comments section on the static water level data sheet (Table 6). 



 



6.2  GROUNDWATER SAMPLE COLLECTION 



 



The following section describes methods and procedures for collecting groundwater samples from 



monitor wells at and in the vicinity of the Site. 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the field parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity may be measured in the 



field and recorded in the field notebook.  Methods and procedures for collecting groundwater 



samples are detailed in the following sections. 



 



6.2.1  Equipment and/or Instrumentation 
 



Well purging equipment for monitor wells will consist of either non-dedicated stainless steel 



Grundfos® Redi-Flo 2 electric submersible pumps with dedicated tubing, dedicated electrical 



submersible pumps, dedicated air lift pumps, or dedicated bladder pumps, depending on 



equipment installed in each well.  Groundwater samples will be collected through dedicated 



discharge tubing of the non-dedicated Grundfos® Redi-Flo 2 pumps, dedicated electrical 



submersible pumps, or dedicated bladder pumps.  The Grundfos® Redi-Flo 2 environmental 



pump is constructed of stainless steel and teflon components and is capable of discharging at 



variable rates of up to approximately 7 gallons per minute.  A variable speed controller will be 



used to reduce the discharge rate prior to collecting samples.  Groundwater samples from the 



Grundfos® Redi-Flo 2 pump will be collected at a flowrate of approximately 0.03 gallons per 



minute.  A pneumatic pump controller will be used to reduce the discharge rate of dedicated 



bladder pumps to a non-turbulent condition prior to collecting samples.  Groundwater samples 



from dedicated electrical submersible pumps will be collected from a slip stream off the wellhead 



riser to ensure a low flow rate for sampling.     
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Purge water samples will be directed to a flow-through cell for real time measurement of field 



parameters.  Field equipment consists of a conductivity meter to measure EC, a pH meter to 



measure pH, and a field thermometer to measure temperature.  If applicable, DO will be 



measured by a DO meter, ORP will be measured by an ORP meter, and turbidity will be 



measured by a turbidity meter.  Some of these measurements are available as functions of an 



integrated instrument or “multi-meter”. 



 



The types and volumes of sample containers used for groundwater sampling have been 



summarized (Table 2). 



 



6.2.2  Preparation 



 



Prior to commencing with a sampling event, the following information will be determined and 



reviewed with all field personnel: 



 



• Objective of the monitoring event; 



• Analytical schedule; 



• Water quality parameters to be measured; 



• Required frequency of measurement; 



• Laboratory selected for sample analysis; 



• Appropriate methodologies to accomplish objective; and 



• Quality control (QC) samples required accomplishing the objective. 



 



The following procedures will be used during preparation for groundwater sample collection: 



 



• Review project objectives; sampling location; sampling procedures; preservation; 



special handling requirements; packaging; shipping; analytical parameters and 



detection limits; and sampling schedule with all personnel; 



 



• Review the health and safety procedures with field personnel; 
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• Follow site access procedures, if applicable; 



 



• Inform the laboratory of expected sample shipment; 



 



• Obtain the appropriate sample bottles from the laboratory; 



 



• Obtain from the laboratory trip blank water vials containing organic-free water for VOC 



analyses at a rate of two vials for each ice chest containing samples for VOC analysis.  



Trip blanks will be prepared by the laboratory using organic-free water.  The purpose 



of the trip blanks is to identify potential contamination associated with container 



preparation and sample transport; and 



 



• Determine the volume of water to be purged from the well prior to sampling. 



 



6.2.3  Standard Operating Procedures 
 



The following sections provide standard operating procedures for well purging, water quality 



parameter measurement, and groundwater sample collection during routine groundwater 



monitoring activities.   



 



6.2.3.1  Detailed Procedures for Well Purging 
 



The following detailed procedures will be used for purging monitor wells prior to the routine 



collection of groundwater samples.  Consistent with previous sampling events conducted at the 



Site, the approach taken for purging wells at the Site for routine groundwater monitoring will be 



the purging of three casing volumes.  The use of this purging volume has resulted in parameters 



being stable at the time of sample collection and has allowed for reproducible samples to be 



collected.  



 



• Measure depth to water in well to be sampled (Section 6.1). 
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• Determine the volume of water to be purged from the monitor well.  One casing 



volume is determined by multiplying the volume of water in 1 foot of monitor well 



casing by the distance between the bottom of the monitor well and the water level 



measured in the monitor well. 



 



• For routine groundwater sampling, purge the monitor well until at least three casing 



volumes have been removed and the field parameter measurements for pH, EC, and 



temperature have stabilized, provided that the well yields sufficient groundwater to 



remove three casing volumes within approximately 90 minutes.  Detailed procedures 



for water quality parameter measurement have been provided (Section 6.2.3.2).  In the 



event that a monitor well yield is insufficient, one casing volume will be purged and a 



sample collected after the well recovers to approximately 80 percent of its static 



condition or within 2 hours of completing purging.  Measure the water quality 



parameters and determine whether parameters have stabilized in accordance with the 



procedures outlined in Section 6.2.3.2. 



 



• Record the following information on the field data sheet: 



 



• Static depth to groundwater; 



• Time that pumping is started; 



• Field parameter measurements for each casing volume; 



• Field parameter measurements at time of sampling; 



• Physical characteristics of the water including color, odor, turbidity, etc.; 



• Total gallons removed at end of purging; and 



• Water level at end of purging. 



 



• Handle purge water as described below (Section 6.3). 
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6.2.3.2  Detailed Procedures for Water Quality Parameter Measurements 
 



The following detailed procedures will be used in conjunction with routine collection of 



groundwater samples.  



 



Prior to collecting groundwater samples for laboratory analysis, the water quality parameters EC, 



pH, and temperature will be measured in water samples at each sampling location using a 



conductivity meter, a pH meter, and a field thermometer, respectively.  In addition, DO, ORP, and 



turbidity may be measured using the appropriate meters.   



 



The probes on the conductivity meter, thermometer, and pH meter will be thoroughly rinsed with 



distilled water prior to use at each well.  At a minimum, the pH meter will be calibrated in pH 4 and 



pH 10 buffered solutions prior to commencing field work each day.  These pH values are 



expected to bracket the range of pH in groundwater samples collected from monitor wells at the 



Site.  The conductivity meter will be calibrated prior to commencing field work each day.  The 



conductivity meter will be calibrated using standard calibration solutions selected to bracket the 



range of conductivity expected in groundwater samples collected from monitor wells at the Site.  



The manufacturers' instructions for use of the instruments will be followed.  The field thermometer 



will be rinsed with distilled water prior to use at each well.  The accuracy of the field thermometer 



will be determined by checking the measured reading against other thermometers.  The DO meter 



will be calibrated in air prior to commencing field work each day.  Calibration of the EC, pH, and 



DO meters will be documented on separate forms (Tables 8 through 10).  If a photometer-type 



turbidity meter is used, it will be calibrated to 0 Nephelometric Turbidity Units (NTUs) and 



10 NTUs prior to commencing field work each day, and zeroed to 0 NTUs prior to each reading.  



Depending on the type of meter used, calibration to the parameters EC, pH, DO, and turbidity can 



be accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter can not be calibrated in the field. 



 



Parameters will be measured directly at the well discharge point using a flow-through cell.  The 



parameters EC, pH, and temperature at each sampling location will be measured using the 



following procedures: 
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• Rinse the flow-through cell with distilled water prior to use at each well.  Direct sample 



water from the pump discharge through the flow-through cell. 



 



• Immediately submerge the probes and thermometer in the flow-through cell and record 



measurements after they have stabilized. 



 



• Record all field measurements in the field notebook.  



 



• Repeat this sequence for a minimum of once for each casing volume until the difference in 



subsequent measurements of EC, pH, and temperature is less than 10 percent. 



 



• Periodic measurements of EC, pH, and temperature for pumped wells will be recorded on 



the groundwater sampling information form (Table 11).  



 



• In addition, DO, ORP, and turbidity may be measured using the same procedure as that 



described above. 



 



QA of water quality parameter measurements will be accomplished by following the procedures 



described in this SOP and by following the equipment manufacturers' operating instructions 



(Table 7).  Temperature, pH, and EC will be measured during each groundwater-sampling event.  



Prior to measuring water quality parameters, field personnel will verify that the instruments are 



properly calibrated according to procedures specified by the manufacturer.  Calibration 



documentation for each instrument will be maintained for reference purposes (Tables 8 and 9).  



Reference solutions for pH and EC will be obtained and used to properly calibrate the instrument.  



The calibration of the pH meter and conductivity meter will be checked prior to the start of each 



day. 



 



6.2.3.3  Detailed Procedures for Groundwater Sample Collection 
 



The following detailed procedures will be used for the routine collection of groundwater samples.   



 



• After purging is complete, collect water samples for laboratory analysis. 
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• Record the following information on the field data sheet: 



 



• Time of sample collection; 



• Number of containers collected and analyses to be performed; 



• Total gallons purged at time of sampling; and 



• Depth to water at the time of sampling. 



 



• Decrease flow rate from pump if applicable. 



 



• Collect water samples in appropriate sample containers from the pump discharge. 



 



• Collect headspace-free water samples for VOC analyses in 40-milliliter (ml) glass 



sample vials preserved with hydrochloric acid.  Do not rinse the glass vials with 



discharge water prior to sample collection.  To avoid aeration, hold the glass vial at an 



angle so the stream of water flows down the side.  To eliminate any air bubbles, fill the 



vial until it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside 



down and tap it to check for air bubbles.  If there is any headspace in samples 



collected for VOC analyses, discard the original vial and use a new vial.  Repeat this 



procedure until a sample without headspace is obtained.  Collect two 40-ml vials for 



each VOC analysis for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for DDT, BHC, and other organochlorine pesticides analyses in 



unpreserved 1-liter glass sample bottles.  Collect one 1-liter bottle for each pesticide 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for pCBSA analyses in unpreserved 500-ml polyethylene 



sample bottles.  Collect one 500-ml bottle for each pCBSA analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 
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• Collect water samples for TKN, total phosphorus, nitrates, and orthophosphorus 



analyses in 500-ml plastic sample bottles preserved with sulfuric acid to a pH of less 



than 2.  Collect one 500-ml plastic bottle for each TKN, total phosphorus, and 



orthophosphorus analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for nitrate analyses in unpreserved 500-ml plastic sample 



bottles.  Collect one 500-ml plastic bottle for each nitrate/nitrite analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for BART Test Kit. 



• Remove the inner tube from the outer tube. 



• Using the outer tube from the BART, or a different sterile container, collect at 



least 20 ml of sample.  Note:  Do not touch or contaminate the inside of the 



tube or lid.  Use aseptic technique. 



• Fill the inner tube with sample until the level reaches the fill line.  Note:  After 



removing the cap from the inner tube, set it down directly on a clean surface.  



To avoid contamination, do not invert the cap. 



• Tightly screw the cap back on the inner tube.  Return the inner tube to the 



outer tube and screw the outer cap on tightly.  Allow the medium to dissolve 



slowly, and the ball to rise at its own speed.  DO NOT SHAKE OR SWIRL THE 



TUBE. 



• Label the outer tube with the date and sample origin. 



• Place the BART tube away from direct sunlight and allow to incubate at room 



temperature.  Check the BART visually for reaction daily. 



 



• Collect water samples for general minerals analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each general minerals analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 
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• Collect filtered water samples for CCR 17 metals analyses in 1-liter plastic sample 



bottles preserved with nitric acid to a pH of less than 2.  Collect one 1-liter plastic bottle 



for each CCR 17 metals analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for cyanide analyses in 500-ml plastic sample bottles preserved 



with NaOH.  Collect one 500-ml plastic bottle for each cyanide analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for total organic carbon analyses in two 40-ml VOA vials 



preserved with HCL.  Collect two 40-ml VOA vials for each total organic carbon 



analysis for each well sampled.  To avoid aeration, hold the glass vial at an angle so 



the stream of water flows down the side.  To eliminate any air bubbles, fill the vial until 



it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside down and 



tap it to check for air bubbles.  If there is any headspace in samples collected for VOC 



analyses, discard the original vial and use a new pre-acidified vial.  Repeat this 



procedure until a sample without headspace is obtained.  Label and place samples in 



a resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for fluoride, pH, specific conductance, color, and suspended 



solids analyses in unpreserved 1-liter plastic sample bottles.  Collect one 1-liter plastic 



bottle for each well sampled.  Label and place samples in a resealable plastic bag and 



store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total settleable solids analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for hardness, total silica, boron, and strontium analyses in 1-liter 



plastic sample bottles preserved with nitric acid to a pH of less than 2.  Collect one 
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1-liter plastic bottle for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for sulfide analyses in 500-ml plastic sample bottles preserved 



with zinc acetate and NaOH.  Collect one 500-ml plastic bottle for each sulfide analysis 



for each well sampled.  Label and place samples in a resealable plastic bag and store 



on ice in an ice chest immediately after collection. 



 



• Collect water samples for MBAS analyses in unpreserved 500 ml  plastic sample 



bottle.  Collect one 500-ml polyethylene or glass bottle for each MBAS analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Collect water samples for ammonium analyses in 500-ml plastic sample bottles 



preserved with sulfuric acid to a pH of less than 2.  Collect one 500-ml plastic bottle for 



each ammonium analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total coliform, pseudomonas, and heterotrophic plate count 



analyses in 100-ml bacti sample bottles preserved with Na2S2O3.  Collect one 100-ml 



bacti bottle for each total coliform, pseudomonas, and heterotrophic plate count 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total recoverable petroleum hydrocarbons analyses in 1-liter 



amber glass sample bottles preserved with hydrochloric acid.  Collect one 1-liter 



amber glass bottle for each total recoverable petroleum hydrocarbons analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Include one trip blank sample containing organic-free water for VOC analysis to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will 



be prepared by the primary analytical laboratory, using organic-free water. 


















 
Scott
 
(email sent for Safouh while he is on vacation) 
 
 








From: Mike Palmer
To: Mayer, Kevin
Subject: RE: request from DTSC: Montrose MACP email 2 of 4
Date: Monday, December 08, 2014 1:24:01 PM
Attachments: Pages 126 to 250 from 2014 09 02 Groundwater MACP Montrose Superfund Site-2.pdf


Email 2 of 4
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:50 AM
To: Mike Palmer
Subject: Re: request from DTSC: Montrose MACP
 
Try breaking it into four sections.  Thanks


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:38 AM
To: Mayer, Kevin
Subject: RE: request from DTSC: Montrose MACP
 
Re the MACP, I am getting a copy electronically from Brian but it is 26
 mb.  I can break it into pieces to send it to you.  Let me know how big a
 file your system can take.
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:15 AM
To: Mike Palmer
Subject: request from DTSC: Montrose MACP
 
Mike -  Is this something that you can do easily?  I am at home this week with limited
 communication resources.  I assume that Scott wants to cross check the Montrose section
 with the yet-to-be-approved Shell section.  DTSC just sent me their Shell comments last
 Thursday afternoon and I have not gone through them yet.


From: Warren, Scott@DTSC <Scott.Warren@dtsc.ca.gov>
Sent: Friday, December 5, 2014 3:31 PM
To: Mayer, Kevin
Subject: Montrose MACP
 
Kevin,
 
The Montrose MACP text, tables and figures we have includes pages 1-65 (pages 42-65 are figures). 
 Page 66 should be the beginning of the appendices.  It looks like pages 66-99 are missing.
 
Can you please forward the apparently missing pages?



mailto:mikepalmer@cox.net

mailto:Mayer.Kevin@epa.gov

mailto:mikepalmer@cox.net

mailto:Mayer.Kevin@epa.gov

mailto:Scott.Warren@dtsc.ca.gov






  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



33



 



• Collect duplicate groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if 



required, by alternately filling agency and H+A sample containers in sequential order 



for each parameter until all containers are filled. 



 



• Handle QA water samples in a manner identical to other water samples. 



 



• Attach labels to sample containers immediately after samples are collected.  Affix 



custody seals to the seal each sample container following collection of samples. 



 



• Record all pertinent data concerning each sample on the groundwater sampling 



information field data form (Table 11). 



 



• Record all pertinent data concerning blank samples on the appropriate field data log 



form (Table 12). 



 



• Record all pertinent data concerning duplicate samples on the appropriate field data 



log form (Table 13). 



 



• Record all pertinent data concerning laboratory split samples on the appropriate field 



data log form (Table 14). 



 



• Complete chain-of-custody record at each sample location prior to sampling at the next 



well. 



 



• Finalize chain-of-custody record (Table 15) at the completion of each sampling day. 
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• Package, store, and transport the samples to the laboratory at the conclusion of each 



sampling day.  The ice chests used to store samples for transmittal to the laboratory 



will be sealed closed with filament tape and at least two custody seals will be placed 



across the contact between the ice chest lid and the ice chest, on sides without 



hinges.  The custody seals will indicate whether any tampering occurred during 



handling and shipment.  Samples will be delivered to the laboratories within 



approximately 24 hours of sample collection. 



 



6.2.4  Sample Containers, Preservation, and Transmittal 



 



A list of the types and volumes of sample containers used for groundwater sampling has been 



prepared (Table 2).  The laboratory will prepare the sampling containers for each analysis in 



accordance with the applicable EPA method. 



 



The primary laboratory designated for analysis of groundwater samples with the exception of 



pCBSA analysis is Del Mar Analytical.  The primary laboratory designated for analysis of 



groundwater samples collected at the Site for pCBSA analysis is E.S. Babcock & Sons, Inc.  The 



designated split laboratory is West Coast Analytical Services, Inc., Santa Fe Springs, California. 



 



Upon collection, all samples will be sealed with custody seals, labeled, and stored on ice in ice 



chests until received by the laboratory.  Sample shipments will contain completed 



chain-of-custody records stored in resealable plastic bags for shipment to the laboratory 



(Table 15).  Each ice chest containing samples will be clearly labeled and sealed to prevent 



tampering.   



 



6.2.5  Equipment Decontamination 
 



Groundwater samples will be collected from monitor wells using dedicated or nondedicated 



pumps.  Groundwater sampling using dedicated pumps will not require equipment 



decontamination.  Non-dedicated pumps used for well purging will be decontaminated. 
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Non-dedicated sampling equipment will be decontaminated between monitor wells to be sampled 



during the monitoring round by using a non-phosphate detergent wash, followed by a tap water 



rinse and a final distilled water rinse.  Water generated during decontamination procedures will be 



containerized and stored in an on-site storage tank. 



 



6.2.6  Documentation 
 



Documentation required for groundwater sample collection includes field data forms, sample 



labels, custody seals, and chain-of-custody records.   



 



A record of sample identification numbers will be maintained on standardized field data forms 



(Tables 11, 13, and 14).  Additional field data include a record of significant events, observations, 



measurements, personnel, site conditions, sampling procedures, measurement procedures, and 



calibration records. 



 



All field data entries in the field notebook will be signed, dated, and kept as a permanent record.  



Erroneous entries will be corrected by crossing a line through the error and entering the correct 



information.  Corrections will be initialed by field personnel making the re-entry. 



 



Sample identification documents will be prepared so that sample identification and chain of 



custody are maintained and sample disposition is controlled.  The following sample identification 



documents are to be used: 



 



• Sample identification labels (Table 16); and 



• Chain-of-custody records (Table 15). 



 



Standard sample identification labels and chain-of-custody records will be used to record all 



information.  Sample documentation forms and labels will be completed with waterproof ink.  The 



sample documentation forms will accompany the samples to the laboratory.  Copies of the sample 



documentation forms will be retained by the samplers and sent directly to the Project Manager. 



 



Preprinted adhesive sample labels will be secured to the sample containers by field personnel.  



The following information will be recorded on the sample label: 
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• Sample location/identifier; 



• Depth at which sample was collected, if applicable; 



• Date and time sample was collected; 



• Analyses to be performed; 



• Preservation instructions; 



• Project number; 



• Sampler's initials; 



• Any other pertinent information; and 



• Any special instructions to laboratory personnel. 



 



Official custody of samples will be maintained and documented from the time of sample collection 



until the validation of analytical results.  The chain-of-custody record is the document that records 



the transfer of sample custody.  The chain-of-custody record also serves to cross-reference the 



sample identifier assigned with the sample identifier assigned by the laboratory.  The 



chain-of-custody record includes the following information: 



 



• Sample location/identifier; 



• Project number; 



• Sampling date; 



• Sampling personnel; 



• Shipping method; 



• Sample description; 



• Sample volume; 



• Number of containers; 



• Sample destination; 



• Preservatives used; 



• Analyses to be performed; 



• Special handling and reporting procedures; and 



• The identity of personnel relinquishing and accepting custody of the samples. 
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The sampling personnel will be responsible for the samples and will sign the chain-of-custody 



record to document sample transferal or transport.  Samples will be packaged in sealed 



containers for transport and dispatched to the appropriate laboratory for analysis with a separate 



chain-of-custody record and sample transmittal letter accompanying each shipment.  During 



transport, samples will be accompanied by the chain-of-custody record and sample transmittal 



letter. 



 



Once received at the laboratory, laboratory custody procedures apply.  It is the laboratory's 



responsibility to acknowledge receipt of samples and verify that the containers have not been 



opened or damaged.  It is also the laboratory's responsibility to maintain custody and sample 



tracking records throughout sample preparation and analysis.  A copy of the chain-of-custody 



record is then sent to the Project Manager. 



 



6.2.7  Quality Assurance 
 



QA for groundwater samples collected during routine groundwater monitoring will be 



accomplished by following the procedures described in this SOP and by monitoring laboratory QA 



procedures (Table 7).  In addition, the following field quality control methods will be implemented 



during sample collection: 



 



• Include one trip blank sample containing organic-free water for VOC analyses to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will be 



prepared by the analytical laboratory using organic-free water.  The purpose of the trip 



blank is to identify possible contamination associated with container preparation and 



sample transport. 



 



• Collect duplicate groundwater samples at a rate representing ten percent of the number 



of original groundwater samples for VOC, pCBSA, and organochlorine pesticide 



analysis. 
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• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples VOC, pCBSA, and organochlorine pesticide 



analysis. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if required, 



by alternately filling agency and H+A sample containers in sequential order for each 



parameter until all containers are filled. 



 



• Identify blank samples in the same manner as all other samples.  Identifiers will be 



determined prior to the sampling round and will be indicated to field sampling personnel 



prior to the start of sampling activities. 



 



• Additional QA/QC samples, including field blanks and/or equipment rinsate blanks, may be 



collected at the discretion of the Project Manager.  



 



• Prior to the start of a sampling round, the Project Manager will determine the sampling 



locations for split sample collection, field blank preparation, and duplicate sample 



collection, if required.  Additionally, the Project Manager will specify labeling procedures 



for these samples.  This information will be contained in the field notebooks issued to field 



sampling personnel prior to the start of sampling activities. 



 



6.3  MANAGEMENT AND DISPOSAL OF CONTAMINATED MATERIALS 



 



Water generated during decontamination procedures will be containerized and stored at the 



Property.  Spent health and safety equipment will be containerized and stored at the Property.  



Purge water from monitor wells will be contained at the wellhead and transported to a storage 



tank at the Property.  In the near term, purge water and decontamination water will be sent off-site 



for treatment.  Spent health and safety equipment will be disposed in accordance with Federal, 



State and Local regulations. 
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7.0  HEALTH AND SAFETY 
 



All on-site field work will be conducted in accordance with the Site-specific Health and Safety 



Plan (H+A, 2003a).  The Site-specific Health and Safety Plan will be included in the field version 



of the FSP.  A hospital route map has been prepared (Figure 19). 



 



On-site field personnel will have 40-Hour Hazardous Waste Operations and Emergency 



Response training and current 8-Hour Refresher Training in accordance with 29 CFR 1910.120.  



Field personnel will also have certification of current respirator fit-testing and first aid training. 
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8.0 REPORTING AND DATA MANAGEMENT 
 



Following completion of field activities, a report will be prepared and submitted to EPA.  The report 



will include descriptions of field activities, data collection, and the data collected.  Information to be 



provided as part of this report is specified in the UAO SOW Task 7.3.  This report will be provided 



to EPA 40 business days after completion of the sampling round. 



 



Data collected during this sampling round including water level data, parameter data collected 



during purging, and laboratory analytical data will be entered into the project database.  Data will 



be managed in accordance with the Data Management Plan, which is being prepared by 



Montrose in accordance with Section 4.0 of the general requirements of the UAO SOW. 
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TABLE 1 



 
DATA USES AND LIMITATIONS 
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PARAMETER USES LIMITATIONS 



 
Water Level Measurements 



 
• Preparation of water level elevation contour 



maps. 
 



• Determination of direction of groundwater flow. 
 



• Determination of horizontal and vertical hydraulic 
gradients. 



 
• Tracking of water levels over time at discrete 



point in the hydrostratigraphic unit (hydrograph). 
 



• Tracking changes in water table and effect on 
saturated thickness. 



 
• Calculation of volume of groundwater required for 



purging prior to groundwater sampling. 
 
 



 
• Precision of water level measurement is 0.01 foot. 



 
• Measured water level only representative of 



hydrostratigraphic unit screened at time of 
measurement. 



 
• Preparation of contour maps requires that water level 



elevations be interpolated between measurement 
locations. 



 
 



 
Groundwater Samples 



 
• Monitor concentrations of analyzed compounds 



dissolved in groundwater. 
 



• Preparation of compound concentration contour 
maps. 



 
• Tracking of groundwater quality over time at 



discrete point in the hydrostratigraphic unit 
(hydrograph). 



 
 



 
• Precision of each analysis varies by compound, 



analytical method, and laboratory capabilities. 
 



• Each analytical result only representative of location 
of well, hydrostratigraphic unit, and time of sampling.   



 
• Preparation of contour maps requires that 



groundwater concentrations be interpolated between 
sample collection locations. 



 
 











ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME



VOLATILE ORGANIC COMPOUNDS 8260B 2 X 40 ml VOA VIAL, TEFLON 
LINED SEPTUM



VIALS FILLED COMPLETELY, 
NO HEAD SPACE



HCl, COOL TO 4oC 14 DAYS



DDT, BHC, and Other Organochlorine Pesticides 8081A 1 X 1 LITER AMBER GLASS 
BOTTLE



BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 7 DAYS TO EXTRACT       
40 DAYS TO ANALYZE



PARACHLOROBENZENE SULFONIC ACID
(pCBSA)



Modified 314.0 1 X 500 ML PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 28 DAYS



BIOLOGICAL PARAMETERS-LABORATORY 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC
Total Kjeldahl Nitrogen (TKN) SM 4500-N-O,C 28 DAYS
Total Phosporus 365.3 28 DAYS
Orthophosphorus 365.3 2 DAYS
Nitrite 300.0 48 HOURS
Nitrate 300.0 1 X 250 ML PLASTIC BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS



BIOLIGICAL PARAMETERS-FIELD



BART Test Kit NA NA Collect and store samples in 
accordance with manufacture's 



recommendations



NA NA
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HANDLING PROTOCOL FOR GROUNDWATER SAMPLES
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ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



ENGINEERING STUDIES ANALYSIS



GENERAL MINERALS 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC
Aluminum 6010B 6 MONTHS
Alkalinity SM 2320B 14 DAYS
Calcium 6010B 6 MONTHS
Chloride 300.0 28 DAYS
Potassium 6010B 6 MONTHS
Iron 6020B 6 MONTHS
Magnesium 6010B 6 MONTHS
Manganese 6010B 6 MONTHS
Sodium 6010B 6 MONTHS
Sulfate 300.0 28 DAYS
Total Dissolved Solids 160.1 7 DAYS



CALIFORNIA TITLE 22 METALS (CCR 17 METALS)* 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK FILTER, HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Antimony 6020B
Arsenic 6020B
Barium 6020B
Beryllium 6020B
Cadmium 6020B
Chromium 6020B
Cobalt 6020B
Copper 6020B
Lead 6020B
Molybdenum 6020B
Mercury 7470A 28 DAYS
Nickel 6020B
Selenium 6020B
Silver 6020B
Thallium 6020B
Vanadium 6020B
Zinc 6020B



FOR METALS, INSTRUCT LAB TO FILTER 
AND ACIDIFY UPON RECEIPT.



If not filtered in field, do not place in acidified 
sample bottle and instruct lab to filter and acidify 



upon receipt.
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



OTHER PARAMETERS



Cyanide 9014 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK NaOH, COOL TO 4oC 14 DAYS
Total Organic Carbon 415.1 2 x 40 ML VOA VIAL VIALS FILLED COMPLETELY, 



NO HEAD SPACE
HCl, COOL TO 4oC 28 DAYS



Fluoride 300.0 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 28 DAYS
pH 150.1 IMMEDIATELY
Specific Conductance 120.1 28 DAYS
Color SM 2120B 48 HOURS
Suspended Solids 160.2 7 DAYS
Sulfide 376.2 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK ZINC ACETATE AND  NaOH, COOL TO 40C 7 DAYS
Total Settleable Solids 160.5 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 48 HOURS
Hardness SM 2340B 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK  HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Total Silica 6010B 6 MONTHS
Boron 6010B 6 MONTHS
Strontium 6010B 6 MONTHS
MBAS (Surfactants) 425.1 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS
Ammonium 350.3 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC 28 DAYS
Total coliform SM 9221E 1 X 100 ML BACTI BOTTLE FILLED TO TOP COOL TO 40C, Na2S2O3 30 HOURS
Pseudomonas SM 9213F 30 HOURS
Heterotrophic Plate Count SM 9215B 30 HOURS
Total Recoverable Petroleum Hydrocarbons 418.1 1 X 1  LITER AMBER GLASS BOTTLE FILLED TO NECK COOL TO 40C, HCL 28 DAYS



FOOTNOTES



   (<) = Less than
DDT = Dichlorodiphenyltrichloroethane
BHC = Hexachlorocyclohexane
      oC = degrees Celsius
    EPA = U.S. Environmental Protection Agency
    HCl = Hydrochloric Acid
    HDPE = High Density Polyethylene
    lab = Laboratory
    ml = Milliliter
    VOA = Volatile Organic Analysis
    NA = Not Applicable
H2SO4 = Sulfuric Acid
NaOH = Sodium Hydroxide
HNO3 = Nitric Acid
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WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



UBE-1 04/02/91 94.3 8 60.7 - 90.7 
     



UBT-1 09/22/89 99 6 60 - 91 
UBT-2 09/16/89 99 4 50 - 91 
UBT-3 09/12/89 99 4 60 - 91 



     
MW-1 04/26/85 76.6 4 63 - 73 
MW-2 04/27/85 77.5 4 66.7 - 76.7 
MW-3 04/26/85 75 4 64.4 - 74.4 
MW-4 04/26/85 75.3 4 64.9 - 74.9 
MW-5 04/25/85 72.4 4 61.5 - 72.5 
MW-6 11/17/88 85 4 65 - 80 
MW-7 11/18/88 85 4 65 - 80 
MW-8 05/10/89 85 4 65 - 80 
MW-9 05/09/89 85 4 66 - 81 



MW-10 11/22/88 83 4 62 - 77 
MW-11 11/23/88 84 4 62 - 77 
MW-12 11/19/88 85 4 61 - 76 
MW-13 11/15/88 81 4 62 - 77 
MW-14 11/21/88 80 4 58 - 73 
MW-16 03/31/90 78 4 59 - 76 
MW-17 04/02/90 83 4 65 - 81 
MW-19 03/30/90 80 4 63 - 79 
MW-20 04/04/90 74 2 57 - 73 
MW-21 03/28/90 73 4 54 - 70 
MW-22 04/01/90 74 4 57 - 73 
MW-23 08/03/89 80 4 60 - 75 
MW-24 08/04/89 68 4 49 - 64 
MW-25 08/05/89 75 4 56 - 71 
MW-26 08/06/89 80 4 59 - 74 
MW-27 09/19/91 77 4 59 - 75 
MW-28 11/16/91 74 4 54 - 71 
MW-29 09/18/91 75 4 57 - 73 
MW-30 09/20/91 80 4 54 - 70 



     
BF-1 12/11/86 126.5 4 113.5 - 124.0 
BF-2 12/09/86 128 4 114.0 - 124.5 
BF-3 12/05/86 125.5 4 113.5 - 124.0 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



BF-4 12/08/86 126 4 112 - 123 
BF-5 01/14/89 135 4 122 - 132 
BF-6 12/03/88 132 4 115 - 125 
BF-7 12/09/88 119 4 106 - 116 
BF-9 01/03/89 129 6 107 - 128 



BF-10 12/01/89 131 4 120 - 130 
BF-11 12/06/89 124 4 104 - 124 
BF-12 11/30/89 120 4 110 - 120 
BF-13 11/01/89 138 4 117 - 137 
BF-14 10/04/89 122 4 111 - 121 
BF-15 10/10/89 114 4 98 - 113 
BF-16 12/16/89 130 4 103 - 124 
BF-17 12/18/89 124 4 100 - 120 
BF-19 06/26/91 135 4 128 - 133 
BF-20 08/14/91 130 4 110 - 129 
BF-21 05/24/91 123 4 96 - 121 
BF-22 06/12/91 120 4 87 - 117 
BF-23 06/17/91 120 4 101 - 116 
BF-24 05/17/91 122 4 96 - 121 
BF-25 06/20/91 115 4 94 - 104 
BF-26 08/28/91 110 4 90 - 105 
BF-27 07/11/91 122 4 101 - 121 
BF-28 07/18/91 115 4 95 - 110 
BF-29 08/06/91 126 4 100 - 120 
BF-30 08/19/91 120 4 82 - 113 
BF-31 08/22/91 135 4 105 - 135 



BF-32A 12/09/93 120 4 65 - 115 
BF-33 09/05/91 101 4 60 - 100 



     
G-1 11/26/86 164.5 4 140.5 - 161.0 
G-2 11/16/86 180 4 155.0 - 175.5 
G-3 12/01/86 170 4 145.5 - 166.0 
G-4 01/17/89 195 4 154 - 194 
G-5 12/07/88 194 4 151 - 190 
G-6 12/12/88 192 4 149 - 190 
G-8 12/13/89 181 4 140 - 180 
G-9 12/04/89 213 4 171 - 213 



G-11 11/04/89 218 4 177 - 217 
G-12 10/21/89 198 4 158 - 198 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



G-13 10/07/89 197 4 157 - 197 
G-14 08/30/91 196 4 155 - 195 
G-15 08/09/91 184 4 142 - 182 
G-16 06/06/91 187 4 145 - 185 
G-17 06/29/91 213 4 172 - 212 
G-18 05/30/91 202 4 161 - 201 
G-19 07/25/91 187 4 145 - 185 



     
LG-1 11/12/86 211 4 188.5 - 209.0 
LG-2 12/21/88 207 4 185 - 205 



     
LW-1 08/24/89 251 4 230 - 250 
LW-2 08/31/89 253 4 232 - 252 
LW-3 11/18/89 261 4 238 - 259 
LW-4 09/09/91 246 4 225 - 245 
LW-5 09/17/91 251 4 230 - 250 
LW-6 09/21/91 256 4 235 - 255 
LW-7 09/24/91 251 4 230 - 250 



     
 
 
 
 
 
 
FOOTNOTES 
 
 Ft bls = Feet below land surface 
 NM  = Not measured  
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UNIT VOCs pCBSA DDT-BHC



MW-1 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast corner of Property, Confirm the lateral 
extent of BHC



MW-2 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-3 upper Bellflower aquitard X X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations, Confirm the lateral extent of BHC, Verify historical detection of DDT



MW-4 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-5 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC



MW-6 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations south of Jones Chemical, Confirm the lateral 
extent of BHC



MW-7 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-8 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-9 upper Bellflower aquitard X X X
Confirm MCB and pCBSA concentrations north of the Property, Evaluate TCE 
concentrations from upgradient sources, Confirm the lateral extent of BHC, Verify historical 
detection of DDT



MW-10 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-11 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-12 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-13 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC



MW-14 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



MW-16 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-17 upper Bellflower aquitard X X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC, Verify historical detection of DDT



MW-19 upper Bellflower aquitard X X Confirm upgradient MCB and pCBSA concentrations north of the Property 
MW-20 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product
MW-21 upper Bellflower aquitard Well not scheduled to be sampled, east of MW-28 which was sampled in 2002



MW-22 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



MW-23 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002
MW-24 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-25 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations, Confirm the lateral extent of BHC



MW-26 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-27 upper Bellflower aquitard X X X Confirm upgradient MCB and pCBSA concentrations northeast of the Property, Evaluate 
TCE concentrations from upgradient sources, Confirm the lateral extent of BHC



MW-28 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-29 upper Bellflower aquitard Well not scheduled to be sampled, nearby Del Amo Well SWL0025 provides data for this 
portion of the plume



MW-30 upper Bellflower aquitard X X X Confirm concentrations along the southeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-1 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm upgradient MCB and 
pCBSA concentrations northwest corner of Property 



BF-2 Bellflower sand X X X Confirm MCB and pCBSA concentrations southern Property boundary, Confirm the lateral 
extent of BHC



BF-3 Bellflower sand X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



BF-4 Bellflower sand X X X Confirm MCB and pCBSA concentrations on-Property, Confirm the lateral extent of BHC, 
Verify historical detection of DDT



BF-5 Bellflower sand X X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-6 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-7 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-9 Bellflower sand X X X Confirm MCB and pCBSA concentrations beneath source area, Confirm the lateral extent 
of BHC, Verify historical detection of DDT



BF-10(a) Bellflower sand X X Confirm concentrations along the  flank of the MCB and pCBSA plumes



BF-11 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-12 Bellflower sand X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



BF-13 Bellflower sand Well not scheduled to be sampled, nearby Del Amo Well SWL0013 provides data for this 
portion of the plume



BF-14 Bellflower sand X X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes, Confirm the 
lateral extent of BHC



BF-15(a) Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-16 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



BF-17 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-19 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-20 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-21 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-22 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-23 Bellflower sand Well not scheduled to be sampled because it was sampled in 2002
BF-24 Bellflower sand X X Confirm concentrations along the axis of the MCB and pCBSA plumes



BF-25(a) Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-26 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-27 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-28 Bellflower sand X X X Confirm downgradient MCB and pCBSA concentrations, Verify historical detection of BHC
BF-29 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-30 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



BF-31(a) Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-32A Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-33 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



G-1 Gage aquifer X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



G-2 Gage aquifer X X X Confirm MCB and pCBSA concentrations, southeast corner of Property, Verify historical 
detection of DDT



G-3 Gage aquifer X X Confirm  MCB and pCBSA concentrations, southwest corner of Property 
G-4 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



G-5 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-6 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-8 Gage aquifer X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



G-9(a) Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-11(a) Gage aquifer X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes



G-12 Gage aquifer Well not scheduled to be sampled, nearby Del Amo Well SWL0034 provides data for this 
portion of the plume



SWL0034 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-13(a) Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-14 Gage aquifer Well not scheduled to be sampled because it was sampled in 2002, Del Amo will sample 
this well



G-15 Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-16(a) Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-17 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
G-18 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-19 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
LG-1 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer
LG-2 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer



LW-1(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations beneath source area
LW-2(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-3(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations northeast of the Property 
LW-4(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-5 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002
LW-6 Lynwood aquifer X X Confirm MCB and pCBSA concentrations, northeast corner of Property 
LW-7 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002



NOTE: 
(a) Samples will also be collected from these wells for biological fouling evaluation and engineering studies.  See Table 2 for list of analysis.
(b) Samples will also be collected for these wells for engineering studies.  See Table 2 for list of analyses.



FOOTNOTES



MCB = Chlorobenzene VOCs = Volatile organic compounds
pCBSA = para-Chlorobenzene sulfonic acid DDT-BHC = Dichlorodiphenyltrichloroethane and hexachlorocyclohexane (Lindane)
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TABLE 5 
 



 WATER LEVEL INDICATOR 
 CALIBRATION DOCUMENTATION FORM 



 
 
 PROJECT NUMBER:  
 



 
 
 



DATE 



 
 
 



TIME 



 
WATER LEVEL 



INDICATOR 
TYPE 



 
WATER LEVEL 



INDICATOR 
NUMBER 



 
 



CALIBRATION 
METHOD 



 
CALIBRATED 



BY 
(INITIALS) 



 
 
 



REMARKS 
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 MONTH/YEAR:   



 PROJECT NUMBER:   



 METHOD OF MEASUREMENT/SOUNDER IDENTIFIER:   



 



 
 
 



WELL 
IDENTIFIER 



 
 
 
 



DATE 



 
 
 
 



TIME 



 
 
 



REFERENCE 
POINT 



 
REPORTED 



TOTAL DEPTH 
OF WELL 
(feet bls) 



DEPTH TO 
WATER FROM 
REFERENCE 



POINT 
(feet) 



 
DEPTH TO 
PRODUCT 
(feet bls) 



 
REFERENCE 



POINT 
ELEVATION 



(feet msl) 



 
WATER 
LEVEL 



ELEVATION 
(feet msl) 



 
PREVIOUS 



DEPTH 
TO WATER 



(feet) 



 
 



CHANGE IN 
WATER LEVEL 



(feet) 



 
 
 
 



COMMENTS 



 
 
 
 



INITIALS 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



 
 
FOOTNOTES 
 
 msl = Mean sea level 
 bls = Below land surface 











PROCEDURE      
EQUIPMENT CHECK AND/OR 



CALIBRATION  
OPERATIONAL  
PROCEDURE PERSONNEL   



DATA 
STORAGE 
SYSTEM PRECISION   ACCURACY             



Water Level Measurement Electric water level sounder, steel 
tape, interface probe



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy, 
electronic



0.01 foot +0.1 foot



Water Sample Collection 
(excludes determination of 
electrical conductivity, pH, 
and temperature)



Depth specific sampling devices, 
sample bottles, shipping 
containers, transmittal forms, 
chain-of-custody records, field 
forms



SOP Hydrogeologist, 
field technician



Hard copy NA NA



Electrical Conductivity Conductivity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +5 umhos 
when scale 
units are x1



+10 umhos 
when scale 
units are x1



Turbidity Turbidity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



Dissolved Oxygen Photometric meter, appropriate 
filters,  high and low range 
ampoules, field form



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



pH pH meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.05 unit 0.5 unit



Temperature Field thermometer, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.1oC +0.5oC



FOOTNOTES



SOP = Standard Operational Procedure umhos = Micromhos
   NA = Not Applicable oC = Degrees Celsius
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ELECTRICAL CONDUCTIVITY METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
 



DATE 



 
 



TIME 



EC STANDARD 
SOLUTION 



(umhos/cm @ 25ºC) 



TEMPERATURE 
OF SOLUTION 



ºC 



EC METER 
READINGS 
(umhos/cm) 



 
REDLINES 



(Y/N) 



BATTERY 
GOOD 
(Y/N) 



 
METER 
TYPE 



 
METER 



SERIAL # 



 
 



COMMENTS 



 
 



INITIALS 



           



           



           



           



           



           



           



           



           



           



           



           



           



           



 
FOOTNOTES 
 
 umhos/cm = Microhmos per centimeter 
 °C = Degrees Centigrade 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
DATE 



 
TIME 



 
pH BUFFER 



TEMPERATURE 
OF BUFFER, ºC 



 
pH READING 



 
METER TYPE 



METER 
SERIAL 



NO. 
 



COMMENTS 
 



INITIALS 



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



 
FOOTNOTE 
 
 ºC = degrees Celsius 
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DATE 



 
 



TIME 



 
METER 
MODEL 



 
TEMP 
(ºC) 



 
ELEVATION 



(ft msl) 



SOLUBILITY 
OF 



OXYGEN (a) 



ALTITUDE 
CORRECTION 



FACTOR (b) 



CALIBRATION 
VALUE(c) 



(mg/l) 



 
 



COMMENTS 



 
 



INITIALS 
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
 
FOOTNOTES 
 
(a) Solubility of oxygen. 
(b)  Altitude correction factor. 
(c) Calibration value determined by multiplying solubility value by altitude correction factor. 
 
 ºC = degrees Celsius 
 ft msl = Feet mean sea level 
 mg/l = Milligrams per liter 
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 HARGIS + ASSOCIATES, INC. TABLE 11 
GROUNDWATER SAMPLING INFORMATION FORM 



 
 WELL ID:  
  
STATIC DTW   FT VOLUME OF WATER IN CASING   GAL  DATE:   



TD CASING   FT 3 CASING VOLUMES   GAL   



FT OF WATER   FT MONITOR WELL RECHARGE RATE   SLOW   FAST  INITIALS:  



CAPACITY OF CASING   GAL/FT PURGE METHOD   BAILED   PUMPED  



     
 



. . . . FIELD PARAMETERS . . . . 
 



APPROX. 
GALLONS 



APPROX. 
CASING 



VOLUMES 



 



BEGIN PURGING @    HRS 
TIME T° (        ) pH EC O.R.P. D.O. TURB. PURGED PURGED COMMENTS  



           



          STOP PURGING @ HRS 



           



           



          GALLONS PURGED  



           



          CASING VOLS PURGED  



           



           WL FT@  HRS 



          WEATHER CONDITIONS 



           



          TIME  TEMP  



           



          SKIES  



           



          WIND (mph) FROM  



           



           



          AIR MONITORING PID/FID ppm 



           



 NOTES     VAULT  BKGD  
SAMPLE COLLECTION SAMPLE TIME  (Color, odor, sand & silt content, factors possibly affecting samples, condition of vault, wellhead,  
      ANALYSIS       QUANTITY            TYPE   sampling apparatus, etc.) BREATHING ZONE  



       
       DISCHARGE WATER  
        
        
       HEALTH & SAFETY EQUIPMENT 
       (circle) 
DUPLICATES / SPLITS / BLANKS? Y N 
If yes, complete appropriate forms. 



     RESPIRATORS  GLOVES 
TYVEK  GOGGLES 
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857.2003-16 Table 12.doc 
11/13/03 Page 1 of 1  



 
 PROJECT NUMBER:              
 
 MONTH/YEAR: 
                                       
 PAGE            OF              
 
 



 
DATE 



TYPE BLANK 
(Field, Trip, 



Rinsate) 
 



TIME 



 
PREPARATION 



LOCATION 



 
SAMPLE 



IDENTIFIER 



 
ANALYTICAL 



METHOD 



 
BLANK WATER 



SOURCE & DATE 



 
BATCH 



NUMBER 



 
COMMENTS AND SAMPLING 



CONDITIONS 
 



INITIALS 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 



 



SAMPLE DATE 
SAMPLE TIME  



ACTUAL / REPORTED 



 



SAMPLE 
LOCATION 



 



SAMPLE IDENTIFIER 



 



ANALYTICAL METHOD 



 



COMMENTS 



 



INITIALS 
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LABORATORY SPLIT SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 
 



DATE TIME SAMPLE LOCATION LABORATORY ANALYTICAL METHOD COMMENTS INITIALS 
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TABLE 15 
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TABLE 16.  SAMPLE IDENTIFICATION LABEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 HARGIS + ASSOCIATES, INC. 
Mission City Corporate Center 
2365 Northside Drive, Suite C-100 
San Diego, CA  92108 
Phone:  619.521.0165 



________________________________ 
Client Date 



________________________________
H+A Project No. Sample ID 
________________________________  
Initials Time 
________________________________ 
Analyze for: 



________________________________ 
Preservative/Special Instructions: 
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FINAL 



QUALITY ASSURANCE PROJECT PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 



1.0  INTRODUCTION 



 



 



This Quality Assurance Project Plan (QAPP) has been prepared for Montrose Chemical 



Corporation of California (Montrose) in accordance with the requirements outlined in Section 7.0 



of the Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" (CPA) refers to an approximate 



two-acre portion of the Property where most of the manufacturing operations were performed 



historically. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 



additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 
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the purposes of this QAPP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose.  



 



In addition, the term dichlorodiphenyltrichloroethane (DDT), or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC), or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 











 HARGIS + ASSOCIATES, 
INC. 



   
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 3  
11/13/03  



Project Name: Montrose 
Section No. 1.0 
Revision No. 0.0 
Revision Date 11/13/2003 



 



• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentration of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  SUPPORTING DOCUMENTS 



 



This QAPP was developed in accordance with the EPA guidance document “EPA Guidance for 



Quality Assurance Project Plans, Document Control No. EPA QA/G-5” (EPA, 1998a).  Site 



specific documentation is also provided in the “Final Remedial Investigation Report for the 



Montrose Superfund Site, Los Angeles, California” (EPA, 1998b), and in the accompanying 



“Field Sampling Plan, Baseline Groundwater Sampling, Montrose Site, Torrance, California” 



(Hargis + Associates, Inc. [H+A], 2003B). 



 



1.4  BACKGROUND 



 



Background information related to the Site is outlined in the Field Sampling Plan (FSP) 



(H+A, 2003b). 
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1.4.1  Site Description 



 



A description of the Site is provided in Section 2.1 of the FSP (H+A, 2003b). 



 



1.4.2  Previous Investigations 



 



Previous groundwater investigations at the Site are summarized in Section 2.5 of the FSP and 



in the Remedial Investigation (RI) report (EPA, 1998b, H+A, 2003b).  Groundwater data 



obtained from these investigations are contained in the Montrose Groundwater database, 



described in the Data Management Plan being prepared by Montrose. 



 



1.4.3  Geologic and Hydrogeologic Conditions 



 



The geologic setting, stratigraphy, and hydrogeologic conditions at and in the vicinity of the Site 



are described in Sections 2.2 and 2.3 of the FSP (H+A, 2003b). 
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2.0  DATA QUALITY OBJECTIVES 



 



 



The data quality objectives (DQOs) for this study were developed in accordance with the EPA 



guidance document “Guidance for the Data Quality Objectives Process”, EPA QA/G-4 



(EPA, 2000).  The DQO process outlined in the EPA guidance is designed to provide systematic 



planning in data collection efforts.  The data collection efforts resulting from such planning 



should support the decision making process.  This section of the Montrose QAPP is designed to 



parallel the EPA guidance for the DQO process to the extent possible.  Therefore, this section 



will discuss the steps specified in the DQO process as outlined in the EPA guidance (EPA, 



2000).  As described by EPA, the DQO process is especially designed to address problems that 



require making a decision between two clear alternatives.  However, the principles used in the 



DQO process are also applicable to programs with objectives other than decision making, such 



as this Baseline Sampling.  The basic steps in the DQO process are: 



 



1) State the Problem 



2) Identify the Decision 



3) Identify the Inputs to the Decision 



4) Define the Boundaries of the Study 



5) Develop a Decision Rule 



6) Specify Tolerable Limits on Decision Errors 



7) Optimize the Design for Obtaining Data 



 



2.1  STATE THE PROBLEM 



 



The data collection activity addressed in this document is the Baseline Sampling, which is 



defined as Task 7 of the UAO SOW (EPA, 2003).  The principal objective for these data is to 
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serve as the baseline for future compliance and operational monitoring.  As a comprehensive 



round of groundwater monitoring and sampling has not been performed recently, this baseline 



will provide data on the current hydrogeologic and water quality conditions.  The data will also 



be used in the remedial design modeling program, to evaluate whether or not additional wells 



are needed for monitoring in accordance with UAO SOW Task 11, and whether or not additional 



wells are needed to define the extent of the pCBSA plume in accordance with UAO SOW 



Task 1.2 (EPA, 2003).   



 



2.2  IDENTIFY THE DECISION 



 



As noted in the EPA guidance, the DQO process is particularly designed to address problems 



that require making a decision between two clear alternatives.  However, the principles of 



systematic planning and the DQO process are applicable to all scientific studies (EPA, 2000).   



Therefore, the DQO process will be applied to this phase of data collection to the extent 



practicable. 



 



As part of the decision process, the planning team and decision makers should be identified.  



For this project, the members of the planning team include hydrogeologists from H+A, Montrose 



Chemical Corporation personnel, and EPA personnel including the Remedial Project Manager 



and Quality Assurance Management Section representatives.  Decisions will be made by 



consensus between the EPA, Montrose, and H+A. 



 



The baseline sampling will provide current groundwater quality and water level data for the 



remedial design modeling program.  Based on analysis of the results of the sampling activities, 



the current location of the contaminant plume and the chemical concentration within the 



contaminant plume will be established.  Changes in chemical concentrations will be compared 



to historical data and current remedial action levels.  Comparisons will be conducted on both a 
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well by well basis.  Additionally an evaluation of the overall changes, if any, of the plumes will be 



assessed.   



 



The sampling will provide a baseline for compliance and operational monitoring to be performed 



in accordance with the MACP.  An objective of the sampling is to obtain data sufficient to 



monitor changes in the lateral and vertical distribution of chemicals in groundwater at the Site.  



The data will also be used to evaluate the need for additional monitoring wells.   



 



2.3  IDENTIFY THE INPUTS TO THE DECISION 



 



Baseline Sampling will consist of water level measurement and groundwater sampling as defined 



in the FSP.  Water levels will be measured in all 85 Montrose monitor wells.  Groundwater 



samples will be collected from 71 Montrose monitor wells and one Del Amo monitor well during 



Baseline Sampling as specified in the FSP.  In order to meet the objectives outlined in Section 



1.2, groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



modified EPA Method 314.0; for DDT and its isomers and metabolites; BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A..  Tables 4 through 9 included in this QAPP 



summarize the analytical methods to be used, and the analytes for each method.  The following 



summarizes the information included in the tables: 



 



TABLE ANALYTICAL METHOD INFORMATION 



4 VOCs 



5 Organochlorine Pesticides 



6 PCBSA 



7 General Minerals 



8 Other Parameters 



9 California Title 22 Metals 
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The selected analyses are based on the known contaminants released at the Site and the 



historical concentrations of those contaminants in groundwater.  Additional analyses will be 



performed in support of the remedial engineering activities, and to assist in optimizing 



reinjection of treated water to reduce biofouling.  These analyses are described in the FSP. 



 



2.4  DEFINE BOUNDARIES OF THE STUDY 



 



Monitor wells are located across the Site, and are screened in the following hydrostratigraphic 



units: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer. 



 



Water levels will be measured in all Montrose monitor wells as described in the FSP.  



Groundwater samples will be collected from selected Montrose monitor wells as described in 



the FSP. 



 



Project specific goals for the detection limit of each analyte will be the in situ groundwater 



standards (ISGS).  Where applicable, the ISGS for VOCs are included in Table 4, and the ISGS 



for organochlorine pestcides are included in Table 5.  The project goals for accuracy, precision, 



and completeness are also included in Tables 4 through 9.  The proposed methods and 



corresponding method detection limits have been set to be below the ISGS for VOCs and 



organochlorine pesticides. 



 



The baseline groundwater sampling program will be implemented after EPA has approved this 



QAPP and the associated FSP. 
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2.5  DEVELOP A DECISION RULE 



 



The proposed baseline data collection is designed to establish baseline groundwater quality 



conditions, and to provide an evaluation of the current lateral and vertical distribution of VOCs, 



pCBSA, and BHC in groundwater..  This monitoring and sampling will provide a basis for future 



work at the site and will support the development of the MACP.  The data developed by the 



baseline sampling will be integral to future decisions on remedial activities.  The baseline 



sampling data will also be used in the future to evaluate water level and water quality trends. 



 



The following provides a summary of the purposes of the baseline sampling, and the associated 



decision: 



 



PURPOSE DECISION 
 
• Data will be used to provide baseline 



plume definition data for the RD 
model. 



 
• Determine if additional wells are 



necessary for RD modeling. 



 
• Data will be used to evaluate the 



extent of TCE in the areas adjacent 
to and upgradient of the Montrose 
property. 



 
• Determine if the locations of 



proposed wells outlined in the TCE 
workplan need to be moved based 
on the chemical concentration data 
from the wells on and adjacent to the 
Montrose property. 



 
• Data will be used to define the 



pCBSA plume. 



 
• Determine the location and number 



of monitor wells to monitor pCBSA in 
accordance with the requirements of 
the Record of Decision (ROD), 
Section 13, Provision 12 (pages 13-
23 and 1324). 
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2.6  SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 



 



Results of this data collection and evaluation effort will provide information for future remedial 



decisions and activities.  This baseline evaluation of current site conditions will be assumed to 



be true. 



 



Although there is no specific decision that will result from the baseline sampling program, 



acceptable limits on the data itself are discussed in the Data Acquisition section of this QAPP 



(Section 4.0).  Although the complete range of variables for the parameters to be collected is not 



known, previous sampling and laboratory analyses have provided the basis for determining 



which analyses will be performed as part of the baseline study.  Previous sampling and 



laboratory analyses results, as summarized in the RI report, provide an approximation of the 



expected ranges of concentrations of contaminants in groundwater at the Site, as well as the 



expected ranges of water level elevations in the various hydrostratigraphic units underlying the 



Site (EPA, 1998b). 



 



2.7  OPTIMIZE THE DESIGN FOR OBTAINING DATA 



 



Based on results of the Baseline Sampling, additional monitor wells may be required.  Additional 



wells may be required to evaluate the extent of pCBSA in accordance with UAO SOW Task 1.2 



(EPA, 2003).  Additional wells may also be required to meet the objectives of the MACP, to be 



prepared by EPA, in accordance with UAO SOW Task 11 (EPA, 2003).  The decisions 



regarding whether or not additional wells will be installed, and the monitoring and sampling 



schedule for those wells, will be made following the Baseline Sampling. 



 



Groundwater samples will be collected from 71 of the Montrose monitor wells and one Del Amo 



monitor well in order to meet one or more of the objectives as follows:    
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In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells, and 5 Lynwood aquifer monitor wells.  The rationale for sampling 



the specified wells is provided in Table 4 of the FSP.  The locations of the wells in relationship to 



the chlorobenzene and pCBSA plumes for the upper Bellflower aquitard, Bellflower Sand, Gage 



aquifer, and Lynwood aquifer have been provided in the FSP.   



 



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well.  The locations of these 



wells are shown on Figures 11 through 12 of the FSP.  The rationale for sampling the specified 



wells is provided in Table 4 of the FSP.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well.  The locations of these wells are shown on 



Figures 13 through 17 of the FSP.  The rationale for sampling the specified wells is provided in 



Table 4 of the FSP.   



 



To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18 of the FSP. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are also 



provided on Figure 18 of the FSP. 
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3.0  TASK MANAGEMENT 



 



 



This section describes the overall structure of the project in terms of its management team and 



its quality assurance (QA) team, and provides an overview of the tasks to be performed under 



the FSP.  In addition, this section describes the types of data that will be generated in the 



course of this monitoring program, as well as the data quality requirements that will allow these 



data to be interpreted and integrated into a conceptual understanding of subsurface processes 



that govern the movement of groundwater and COCs in groundwater. 



 



3.1  TASK ORGANIZATION 



 



A project organization chart has been prepared for the tasks specified in the FSP, and lists H+A, 



EPA, and subcontractor personnel responsible for implementation of field and QA activities 



(Figure 1).  QA activities at the Site will be overseen by a QA team comprising the following 



project personnel:  Project Manager, Technical Directors, QA Managers, and Field Task 



Managers.  The QA team is responsible for ensuring that valid measurement data are obtained 



and for routinely verifying laboratory and field measurement data.  The following sections 



describe the responsibilities of the individual members of the QA team.  



 



3.1.1  Project Manager 



 



The Project Manager is responsible for general project supervision, including reviewing the 



activities of the QA Manager and the individual Field Task Managers.  The Project Manager will 



directly perform or supervise the performance of the following: 



 



• Coordinate and oversee project-related activities and data management. 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 13  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



 



• Ensure that the procedures specified in this QAPP and in the FSP are implemented and 



that all activities conducted at the Site meet stated objectives. 



 



• Determine sampling and analytical strategies with the assistance of the QA team. 



 



• Ensure that data meet project specific objectives. 



 



• Review data quality verification results. 



 



• Review and approve project documents. 



 



• Approve, designate, and monitor corrective action of all field and office activities, as 



needed. 



 



• Act as H+A liaison to Montrose and EPA. 



 



3.1.2  EPA Project Manager 



 



The EPA Project Manager bears overall responsibility for the direction of the scope of work to 



be performed for the project.  The EPA Project Manager provides final review and approval of 



the field sampling plan and associated QAPP, and the reports that will be generated upon 



conclusion of each groundwater sampling event.  The EPA Project Manager provides 



coordination of the overall project, and provides consultant overview and direction. 
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3.1.3  Technical Directors 



 



The Technical Directors will review the implementation of field, laboratory, and office procedures to 



ensure that the proposed work is conducted in accordance with methods and procedures 



designated in the FSP and this QAPP.  The Technical Directors will be available to assist the 



Project Manager as needed to evaluate data quality with respect to project objectives and to 



interpret data generated during groundwater sampling. 



 



3.1.4  Quality Assurance Managers 



 



The H+A QA Manager is responsible for informing field personnel of the quality control (QC) 



practices to be employed prior to field work; performing and overseeing QA/QC functions 



throughout field and laboratory activities; and communicating QA/QC status and requirements to 



the Project Manager and, if required, to Technical Directors.  The QA Manager will directly 



perform or supervise the performance of the following: 



 



• Coordinate QA/QC functions with the Project Manager. 



 



• Review and approve all QA/QC documents pertaining to Site activities. 



 



• Review and approve all modifications to this QAPP, as necessary, and distribute 



modifications to all parties. 



 



• Coordinate all field sampling efforts with the analytical laboratory. 



 



• Maintain a record of all samples submitted for analysis to the laboratory, the analyses 



performed, and the final results. 



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 15  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



• Ensure that proper sample custody procedures are followed. 



 



• Review chain-of-custody records and sample transmittal documents for completeness. 



 



• Ensure that appropriate field measurement data and analytical laboratory data are 



entered, stored, and maintained. 



 



• Perform the verification and validation of the quality of data and review analytical results 



with project personnel. 



 



• Monitor progress in correcting laboratory deficiencies, if necessary. 



 



The H+A QA Manager and other members of the H+A QA team will be assisted as needed by a 



consulting QA Manager for Laboratory Data Consultants, Carlsbad, California (LDC).  The LDC 



QA Manager will be available to review verification and validation of the quality of data in order 



to assure that data quality achieved during field and laboratory procedures meets DQOs 



designated for the project. 



 



The EPA Project QA Officer will be responsible for review of QA documents, including QAPPs, 



submitted pursuant to a Task Assignment.  The EPA Project QA Officer provides comments and 



recommendations to the EPA Project Manager regarding appropriate methodologies, reporting 



limits, sampling, and preservation techniques, DQOs, and other chemistry related issues.  The 



EPA Project QA Officer performs data validation tasks or assigns and supervises EPA data 



validation tasks as requested by the EPA Project Manager. 
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3.1.5  Field Task Managers 



 



Field Task Managers are responsible for overseeing all field activities, for communicating field 



activities with the Project Manager, and for coordinating all sampling efforts with the H+A QA 



Manager and the analytical laboratories.  The Field Task Managers, to be assigned prior to 



scheduled activities, will: 



 



• Contact off-site private property or facility owners and obtain permission to conduct field 



activities, if required. 



 



• Coordinate field activities with all permitting agencies and subcontractors and establish 



contractual agreements, as necessary. 



 



• Provide training for all sampling personnel, as necessary.  Training may include sample 



collection procedures and decontamination procedures.  All Field Task Managers and 



field personnel will be required to be in compliance with applicable H+A corporate health 



and safety requirements, as well as Occupational Safety and Health Administration 



training requirements for hazardous waste sites. 



 



• Coordinate all sampling efforts with field personnel and the H+A QA Manager. 



 



• Prepare a sampling memorandum before each sampling event that indicates the 



sampling methodology; number, type, and size of samples to be collected; and 



preservation and analytical methods required.  The Field Task Manager will review this 



memorandum with field personnel prior to sampling. 
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• Designate sampling locations and assign sample identifiers for associated QC samples,  



which will be comprised of trip blanks, field blanks, duplicate samples, and laboratory 



split samples. 



 



• Ensure that all field supplies and equipment, including sampling equipment, containers, 



labels, custody seals, preservatives, and shipping supplies necessary to properly sample 



wells, are available and are in good working order. 



 



• Ensure that field personnel adhere to the procedures documented in this QAPP unless 



field conditions require project modifications. 



 



• Review field notebooks and ensure that all appropriate field data forms are complete and 



correct. 



 



• Coordinate corrective action, as necessary, for all field activities. 



 



3.1.6  Laboratory Project Managers  



 



The Laboratory Project Manager ensures laboratory resources are available; reviews final 



analytical reports produced by the laboratory; reviews and approves the laboratory quality 



assurance manual; coordinates scheduling of laboratory analyses; and supervises in-house 



chain-of-custody procedures. 



 



Laboratories specified for this project are Del Mar Analytical, Inc., Irvine, California (DMA); West 



Coast Analytical Service, Inc., Santa Fe Springs, California (WCAS); and E.S. Babcock & Sons, 



Inc., Riverside, California (Babcock).  
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3.1.7  Specialized Training, Requirements, and Certifications 



 



All personnel responsible for and involved in the implementation of the activities described in the 



FSP and this QAPP will be thoroughly knowledgeable and experienced in the various aspects of 



the work to be completed.  This knowledge and experience will include, but not be limited to, 



familiarity with the Site geologic and hydrogeologic conditions; laboratory data review and 



verification; Site physical conditions and access; Site personnel and contacts; and Site health 



and safety rules, procedures, and protocols.  Onsite field personnel will have 40-Hour 



Hazardous Waste Operations and Emergency Response training and current 8-Hour Refresher 



Training in accordance with 29 CFR 1910.120.  Field personnel will also have certification of 



current respirator fit testing and first aid training.  All onsite field work will be conducted in 



accordance with the Site-specific Health and Safety Plan (H+A, 2003a).  



 



Subcontractors involved in the implementation of project activities will be similarly 



knowledgeable and experienced.  In addition to knowledge and experience, subcontractors will 



also possess the following minimum requirements: 



 



• Analytical laboratory – Certified by the California Department of Health Services to 



perform laboratory analyses within the state of California. 



 



3.2  TASK DESCRIPTION 



 



Groundwater monitoring under the FSP will consist of water level measurement and groundwater 



sampling.   



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed or estimated reference point elevation and the depth to 
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water for each well.  Water level data will be recorded on preprinted water level data sheets.  



Water level measuring equipment will be decontaminated between measuring of wells.  



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential, and turbidity may be measured in the field 



and recorded in the field notebook.   



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Additional samples will also be collected to 



evaluate the potential for biological plugging to occur during injection of treated water and to 



obtain data to support engineering studies to be conducted as part of the remedial design. 



 



3.3  DOCUMENTATION 



 



QA objectives require that field and laboratory activities be documented as completely and 



accurately as practicable.  



 



3.3.1  Field Activity Documentation 



 



Field documentation includes field notebooks, water level data sheets, groundwater sampling 



forms, sample labels, and chain-of-custody forms.  Field data forms not submitted with samples 



to the laboratory will be compiled in the field notebook.  Additionally, field notebooks will include a 



record of significant events, observations, and measurements made during field investigations, 



including names of personnel present, Site conditions, sampling procedures, measurement 
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procedures, and calibration records.  All field data forms will be signed, dated, and kept as a 



permanent record.  Erroneous entries on the field data forms will be corrected by drawing a line 



through the error and entering the correct information.  Corrections will be initialed by the individual 



making them.  



 



Field notebooks and copies of field data forms will be reviewed by the Field Task Manager.  Field 



notebooks and field data forms will be retained in the project files.  The Field Task Managers will 



be responsible for the collection and maintenance of field documentation until those documents 



are forwarded to the project file. 



 



A record of sample identification will be maintained on the field data forms.  Standard sample 



documentation procedures are established for sampling activities to ensure control of samples 



during collection, transportation, and storage.  Sample documentation includes the preparation 



of sample identification and transmittal documents so that sample identification can be 



maintained and sample location and disposition can be monitored and controlled.  The following 



sample identification and transmittal documents will be used: 



 



• Field data forms  



• Sample identification labels 



• Custody seals 



• Chain-of-custody records 



 



Pre-printed, adhesive, sample identification labels will be secured to the sample containers by 



the field sampler (Table 2).  Sample documentation forms and labels will be completed using 



waterproof ink.  Sample identification labels will contain the following information: 



 



• Sample location/identifier 



• Date and time sample was collected 



• Analyses to be performed 
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• Project number 



• Sampler initials 



• Preservation method used 



 



Custody seals will be used to seal each sample container following collection of samples.  In 



addition, the ice chests used to store samples for transmittal to the laboratory will be sealed 



closed with filament tape and at least two custody seals will be placed across the contact 



between the ice chest lid and the ice chest, on sides without hinges.  The custody seals will 



indicate whether any tampering occurred during handling and shipment. 



 



Official sample custody will be maintained and documented from the time of sample collection to 



the presentation of analytical results in the final report.  The chain-of-custody records will 



document the transfer or shipment of samples to the analytical laboratory personnel and will 



detail the analyses requested for each sample (Table 3).  



 



Chain-of-custody records will contain the following information: 



 



• Sample location/identifier 



• Project code 



• Date and time sample was collected 



• Project Manager and QA Manager names, telephone number, and fax telephone 



number 



• Names of sampling personnel 



• Shipping method used and date 



• Sample description 



• Sample matrix 



• Sample volume and number of containers 



• Sample destination 
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• Preservation method used 



• Analyses to be performed 



• Special handling procedures 



 



Erroneous entries on chain-of-custody records will be corrected by drawing a line through the 



error and entering the corrected information.  Corrections will be initialed by the individual 



making them. 



 



3.3.2  Laboratory Documentation 



 



In general, laboratories will document their activities in accordance with their QA Manuals 



(Appendices A, B, and C).  Laboratory documentation elements have been summarized below:  



 



 Analytical Report: • Client Name and Address 
 • Sampling Date 
 • Receipt Date 
 • Project Name 
 • Sample Description/ID 
 • Analysis Reported 
 • Analytical Results and Units 
 • Sample Surrogate Recoveries 
 • Method of Analysis 
 • Analyst 
  



 QA Package: • Chain-of-Custody 
 • Case Narrative 
 • Non-Conformance Reports/Corrective Action 
 • QC Report [Recoveries and Limits for Matrix Spike, 



Matrix Spike Duplicate] 
 • Method Blank Results and Surrogate Recoveries 



• Internal Standard Recoveries 
 • Bench Sheets 
 • Raw Analytical Data 
 • Preparation Logs 
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 • Instrument Sequence Logs 
 • Initial Calibration Curve or Standards 
 • Instrument Performance Checks 
 • Continuing Calibration Check 
 • Laboratory Control Standards 



 



Chain-of-custody records will be reviewed by the QA Manager for completeness.  The analytical 



laboratory will notify the QA Manager of sample receipt and will acknowledge receipt of samples on 



the chain-of-custody record. 
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4.0  DATA ACQUISITION 



 



 



This section summarizes standard operating procedures (SOPs) for sample collection and 



sample custody, as well as QC procedures for field measurements, sample collection, and 



laboratory analyses to be used during activities at the Site.  The purposes of these procedures 



are to ensure proper handling of samples during collection, transportation, storage, and 



analysis, and to ensure that all field measurements are performed in a manner consistent with 



the DQOs.  Laboratory QC procedures used for the analysis of samples are provided by the 



analytical laboratory (Appendices A, B, and C). 



 



4.1  DESIGN OF SAMPLING PROCEDURES 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



Groundwater samples for the baseline round will be analyzed for VOCs using EPA Method 



8260B; for pCBSA using Modified EPA Method 314.0; for DDT and its isomers and metabolites, 



BHC isomers, and other organochlorine pesticides using EPA Method 8081A.  Groundwater 



samples collected during the baseline round to further evaluate the potential for biological 



plugging to occur during injection of treated water and for future engineering analysis will be 



collected in accordance with the schedule outlined in the FSP.  The types, locations, and number 



of samples to be collected; procedures for preparation and decontamination of sampling 



equipment; and methods of waste disposal were determined based on available data and 



objectives and are provided in the FSP.  The field sampling methodology to be employed has 



also been specified. 



 



Samples designated for laboratory analysis will be identified, preserved, and transported in such 



a manner that data are representative of the actual Site conditions and sample integrity is 
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maintained during sample transport.  Sample handling protocols have been developed for 



groundwater samples collected at the Site (Table 1). 



 



SOPs provided in the FSP will be followed during the collection of groundwater samples.  If 



specialized equipment is necessary, arrangements will be made or subcontractors will be 



contacted by the Field Task Manager.  Sampling and measurement equipment will be 



thoroughly checked for proper operation and calibration prior to any field activity. 



 



4.2  ANALYTICAL METHODS REQUIREMENTS 



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B, for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Analytical methods used for this project 



will meet the requirements of SW-846 (EPA, 1996) (Tables 4 through 6).  In accordance with an 



EPA request, analytical method standard operating procedures for Del Mar Analytical have 



been compiled and are provided in Appendix A. 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314.0.  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided (Appendix D). 
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Additional parameters that will be analyzed during the baseline sampling to evaluate the 



potential for plugging to occur in injection wells during remedial action will include total Kjeldahl 



nitrogen (TKN), nitrate, nitrite, and total phosphorus and orthophosphorus (Tables 7 and 8).  In 



addition, samples for BART® test kit analysis will be collected to evaluate the potential 



occurrence of iron bacteria, sulfate reducing bacteria, and slime forming bacteria.  



 



To support anticipated engineering studies, groundwater samples will be collected and analyzed 



for general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total organic carbon, total recoverable petroleum 



hydrocarbons, total coliform, pseudomonas, and heterotrophic plate count (Tables 7 through 9). 



 



4.3  QUALITY CONTROL REQUIREMENTS 



 



QC procedures have been developed for field activities and laboratory analyses to ensure that 



samples are collected and analyzed in a manner consistent with the DQOs.  Field and 



laboratory QC procedures have been prepared for field instrument and equipment calibration, 



sample collection, field parameter measurements, and laboratory analyses (Tables 4 



through 10).  



 



4.3.1  Field Quality Control 



 



QC procedures will be implemented for field measurements to ensure that all field 



measurements are performed and recorded in a manner consistent with the DQOs.  In general, 



the following steps must be implemented as part of the QC procedures for field measurements: 



 



• Document field equipment maintenance and calibration. 
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• Establish written SOPs that are accessible. 



 



• Train personnel in all SOPs relating to their assigned tasks. 



 



• Specify professional oversight for various field procedures. 



 



• Maintain well-organized, verified, and accessible data files, including original data and 



field notes. 



 



• Perform informal, internal peer auditing of work by field personnel and formal auditing by 



the QA Manager or a designate through interaction with the Project Manager. 



 



• Document any corrective action taken in the field notes. 



 



4.3.2  Sample Collection 



 



QC procedures will be implemented for sample collection to ensure that all groundwater 



samples are collected in a manner consistent with the DQOs.  The Field Task Manager will 



determine the sampling locations and sample identifiers for QC samples, which will be 



comprised of duplicate and laboratory split samples collected from the same wells and at the 



same time as original groundwater samples.  The number of QC samples to be collected and 



QC sampling locations will be confirmed by the QA Manager and will be contained in a field 



memorandum issued to the field sampling personnel prior to the sampling event.  As a general 



guideline, one duplicate and one laboratory split sample will be collected and analyzed for 



VOCs, pCBSA, and organochlorine pesticides for every 10 original groundwater samples 



collected.  The Field Task Manager will direct the selection of the locations of duplicate and split 
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sampling so that QC samples are collected at different locations that are representative of the 



variability of compounds of concern concentrations in groundwater throughout the Site vicinity. 



 



QC samples will be identified in the same manner as all other samples so that the laboratory will 



not be aware of their nature as QC samples.  Identifiers will be determined by the Field Task 



Manager prior to the sampling event and will be indicated on the sampling memorandum.  



 



4.3.3  Laboratory Quality Control 



 



DMA and WCAS are the designated primary and split analytical laboratories, respectively, for 



sample analyses.  Babcock is the designated laboratory for analysis of pCBSA in groundwater 



samples.  Other qualified analytical laboratories may be designated to perform analyses.  



Laboratory QA objectives and procedures are specified in their respective QA Manuals 



(Appendices A, B, and C).  Analytical summaries containing project-specific QC criteria to be 



followed by the laboratory for analysis of groundwater samples are provided (Tables 4 



through 9).  



 



4.4  INSTRUMENT CALIBRATION 



 



Field equipment, such as water quality parameter measuring instruments, will be calibrated and 



used to perform the necessary field measurements, in a manner such that data are 



representative of the actual Site conditions.  



 



Field equipment will be maintained, calibrated, and operated according to manufacturer 



guidelines and recommendations.  At a minimum, all field equipment will be inspected and 



calibrated on receipt from a vendor or from another H+A office.  The following guidelines apply 



to equipment calibration: 
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• Calibrate all field equipment prior to field activities.  



 



• At a minimum, the pH meter will be calibrated in pH 4 and pH 10 buffered solutions prior to 



commencing field work each day.  These pH values are expected to bracket the range of 



pH in groundwater samples collected from monitor wells at the Site.  The conductivity 



meter will be calibrated prior to commencing field work each day.  The conductivity meter 



will be calibrated using standard calibration solutions selected to bracket the range of 



conductivity expected in groundwater samples collected from monitor wells at the Site.  



The accuracy of the field thermometer will be determined by checking the measured 



reading against other thermometers.  The DO meter will be calibrated in air prior to 



commencing field work each day.  If a photometer-type turbidity meter is used, it will be 



calibrated to 0 Nephelometric Turbidity Units (NTUs) and 10 NTUs prior to commencing 



field work each day, and zeroed to 0 NTUs prior to each reading.  Depending on the type 



of meter used, calibration to the parameters EC, pH, DO, and turbidity can be 



accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter cannot be calibrated in the field. 



 



• If the calibration of an instrument cannot be easily checked, either test it against another 



instrument of a similar type or return it to the manufacturer for appropriate calibration on 



a quarterly basis at a minimum. 



 



A routine schedule and record of field equipment calibration will be maintained in the field 



notebook.  This will enable the user to document the procedures used in verifying the accuracy 



of the field equipment.  



 



Sufficient critical spare parts, batteries and supplies will be maintained for all field instruments at 



an easily accessible, on-site storage location to repair or maintain equipment with a minimal 



impact to field activities.  
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Specific procedures for calibration, operation, and maintenance of laboratory equipment are 



described briefly by the analytical laboratory (Appendices A, B, and C).  



 



4.5  SAMPLE ANALYSES 



 



Data acquisition requirements for laboratory analysis are described in the following sections. 



 



4.5.1  Laboratory Facilities 



 



Laboratory facility requirements include, but are not limited to, the following: 



 



• The laboratory will have the appropriate equipment available for sample preparation and 



analysis for the analytical methods requested. 



 



• The laboratory will use reagents and supplies that meet the minimum requirements in 



the analytical methods. 



 



• All instruments and equipment used for sample analysis will be maintained, calibrated, 



and operated according to laboratory SOPs, analytical method criteria, and manufacturer 



guidelines and recommendations.  



 



4.5.2  Sample Custody 



 



Laboratory sample custody procedures include, but are not limited to, the following: 
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• Sample custody is documented from the time samples are received by the laboratory 



sample custodian throughout the analytical process, until the samples are disposed. 



 



• Upon receipt at the laboratory, each sample is assigned a unique laboratory 



identification number that is used to track that sample.  The sample identification number 



will be documented by the laboratory sample custodian on the chain-of-custody record.  



The temperature inside the cooler containing samples should be measured and 



recorded on the chain-of-custody record upon receipt at the laboratory. 



 



4.5.3  Analytical Procedures 



 



Generalized standard laboratory analytical procedures include, but are not limited to, the 



following: 



 



• Analyze samples according to the methods specified (Table 1 and Appendix A). 



 



• Analyze samples within the holding time required by the analytical method or as 



requested by the sampling personnel, according to the objectives of the particular task, 



whichever time period is shorter. 



 



• Calibrate each instrument used in the analyses prior to sample analysis to ensure that all 



analyses meet the method requirements. 



 



• Analyze calibration standard and instrument blanks daily to check instrument 



consistency and performance. 



 



• Perform continuing calibration verification at the beginning of each day or every 12 hours 



for EPA Method 8260B. 
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• Analyze one set of calibration standards each 8-hour shift or every 12 hours, as 



applicable, or whenever a calibration check standard does not meet project-specific 



acceptance criteria. 



 



• Analyze one set of method blanks daily or per analytical batch of 20 samples or fewer, 



whichever is more frequent. 



 



• Analyze at least one spike sample with each analytical batch of 20 or fewer samples. 



 



• Analyze at least one duplicate sample or spike duplicate sample with each analytical 



batch of 20 or fewer samples. 



 



• Analyze a laboratory control sample and laboratory control sample duplicate (LSCD) 



with each analytical batch of 20 or fewer samples. 



 



• Compare accuracy and precision from spike and replicate sample analyses to 



established project-specific QC criteria. 



 



• Maintain performance records to document data quality. 



 



• Use confirmatory methods whenever the identification of an analyte of interest cannot be 



determined by the main analytical method or when unfamiliar, nonroutine samples are 



analyzed.  Confirmatory methods may include analyses by alternate analytical methods 



or second-column confirmation for organic compounds, as specified by the appropriate 



methods. 



 



• Routinely determine the limit of detection or method detection limit for each analyte 



analyzed on each instrument. 
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4.5.4  Reporting 



 



Laboratory reporting procedures include, but are not limited to, the following: 



 



• Review analytical data, laboratory worksheets, and QC records, including spike and 



duplicate analytical results, and maintain on file at the laboratory for future reference. 



 



• Prepare and submit analytical laboratory reports to H+A. 



 



• Submit data report package consisting of results sheets from each batch of samples and 



copies of the instrument or method blank, matrix spike and matrix spike duplicate (MSD) 



summary, and the surrogate or internal standard recoveries.  The data package 



includes all relevant sample information, including laboratory identification number; 



sample identifier; analytical method; date and time of sample collection, extraction, and 



analysis; dilution factor; and reported detection limits.  Additionally, the data report 



package shall include results of the laboratory control sample and laboratory control 



sample duplicate. 



 



• Type all analytical reports and include a cover letter signed by appropriate laboratory 



personnel, analytical report sheets for each sample, and QA sample results summaries. 



 



Laboratories will provide Tier 3 Data Validation Packages (DVPs) for 100 percent of submitted 



groundwater samples, as instructed.  
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5.0  DATA QUALITY MANAGEMENT 



 



 



The data quality management program is designed to ensure that QC procedures are 



maintained from data collection to report preparation.  Data quality management will be initiated 



prior to data collection by implementing QC procedures established to ensure that all data are 



obtained and analyzed in a manner consistent with QA objectives and are representative of the 



actual Site conditions.  Laboratory data will be maintained by DMA, WCAS and Babcock in 



accordance with their respective QA Manuals (Appendix A, B, and C).  Montrose will maintain 



field data for a period of no less than 5 years after EPA determination that the work under the 



SOW to the UAO is complete, unless otherwise approved by EPA (EPA, 2003a).  The following 



sections summarize field and laboratory data quality management and assessment. 



 



5.1  DATA MANAGEMENT 



 



Field and laboratory data will be managed as it is obtained and compiled.  Field data will be 



obtained and compiled in field notebooks or on the appropriate field data forms.  Laboratory 



data will be compiled in the data report packages.  Field and laboratory data will be entered, 



stored, and maintained in electronic files or databases, as appropriate.  Tables will be prepared 



based on these data for use in summary reports.  Use of these standard data reporting forms 



and tables will ensure that data are presented consistently.  The QA Manager will maintain all 



copies of field data forms, original transmittal letter, chain-of-custody records, and the laboratory 



data packages in the project files.  
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5.1.1  Field Data 



 



The Field Task Manager will retain all field notebooks and copies of all field data forms in the 



project file.  These data files will contain original data and field notes.  All files will be well 



organized, indexed, verified, and accessible.  



 



Field sampling files will be compiled.  Field sampling files will include, but are not limited to, the 



following information: 



 



• Field notes compiled by sampling personnel during the sampling event. 



 



• Field data, including sampling data forms and calibration documentation. 



 



• Sample documentation forms, including chain-of-custody records, and courier receipts, 



as appropriate. 



 



5.1.2  Analytical Data 



 



Analytical data files will be established for all activities.  These data files will be organized, 



indexed, verified, and accessible.  Analytical data will include original chain-of-custody records, 



and laboratory data packages assembled by the laboratory performing the analyses.  The 



laboratory data packages will be provided by the laboratory to H+A as hard copy.  Analytical 



data may also be provided on a diskette or by electronic transmission.  Analytical data with 



corresponding review qualifiers will be entered, stored, and maintained in an electronic 



database. 



 



Analytical data files will include, but are not limited to, the following information: 
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• Original chain-of-custody records 



• Laboratory analytical reports from all sampling events 



• QC sample results, including field duplicates, trip, and equipment rinsate blanks 



• Data deliverables packages 



• Assessment and validation forms compiled during data evaluation. 



 



5.2  QUALITY ASSURANCE OVERSIGHT 



 



The QA Manager is responsible for QA oversight.  QA oversight is accomplished by verifying that 



established QC procedures are followed; by conducting field procedure audits on a regular basis 



to ensure that the data being collected are reliable, of acceptable quality, and are representative 



of Site conditions; by identifying deficiencies and ensuring that corrective actions are implemented 



when necessary; and by reporting project status to project management on a regular basis. 



 



5.2.1  Preventive Maintenance 



 



Preventive maintenance includes those activities that must be carried out to minimize downtime 



of the field and laboratory measurement systems.  Specific laboratory preventive maintenance 



measures are provided by each laboratory in its respective QA Manual (Appendices A, B, and 



C).  Procedures for preventive maintenance during sampling and field measurement activities 



include, but are not limited to, the following: 



 



• Calibrate and check field measurement equipment before use. 



 



• Ensure that critical spare parts for instruments are immediately available in case of 



equipment failure. 
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• When practical, ensure that back-up equipment is available. 



 



• If samples are subcontracted by DMA or WCAS, then the contract laboratory shall be 



held accountable to ensure that all analytical requirements in the QAPP are followed by 



the subcontractor. 



 



• Identify and review sampling locations and procedures each day prior to starting field 



activities. 



 



• Ensure that additional materials for sample collection, including containers, caps, labels 



and chain-of-custody forms, are available onsite. 



 



5.2.2  Field Procedure Audits 



 



The QA manager may schedule an audit of field procedures during field activities to evaluate the 



execution of SOPs.  The field procedure audit will consist of observations and documentation of 



the field activities.  Checklists will be used for documenting observations of sampling activities, 



including: 



 



• Calibration documentation for sampling and measurement instrumentation 



 



• Documentation of adherence to this QAPP and the FSP 



 



• Completion of field notebooks and field data forms 



 



• Sample handling, storage, and transmittal procedures 



 



• Chain-of-custody procedures. 
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Observations recorded on the completed checklist will be discussed with the Field Task Manager 



during the audit debriefing.  Specific deficiencies noted and recommendations for corrective action 



and follow up will be discussed at this time.  A copy of the completed checklist will be forwarded to 



the H+A Project Manager.  Depending on the severity of the deficiencies, adherence to corrective 



action recommendations may be verified by a follow-up audit of that deficiency. 



 



5.2.3  Technical Systems Audits 



 



A laboratory technical systems audits will be performed for the primary laboratory.  Laboratory 



technical systems audits of split and other laboratories will be conducted on a as needed basis.  



The laboratory technical systems audit monitors the capability and performance of a laboratory 



and provides an optional verification of compliance with project-specific and method-specific QC 



criteria.  Each laboratory technical systems audit will include a careful evaluation of equipment 



and facilities and adherence to SOPs and QC procedures.  In addition, double-blind performance 



samples may be submitted to the laboratory by Montrose or EPA.   



 



Upon completion of the laboratory technical systems audit, an audit report is prepared and copies 



are distributed to the Field Task Manager and Project Manager.  This report outlines the audit 



approach and presents a summary of results and recommendations.  Upon completion of the 



laboratory technical systems audit, the specific deficiencies are discussed with the Project 



Manager and laboratory personnel, and recommendations are made for corrective action.  A 



report will be provide to Montrose and EPA prior to commencement of the baseline sampling 



round that outlines the major findings of the audit and the resultant corrective action by the 



laboratory.  Depending on the severity of the deficiencies, adherence to corrective action 



recommendations may be verified by a follow-up audit. 



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 39  
11/13/03  



 



Project Name: Montrose 
Section No. 5.0 
Revision No. 0.0 
Revision Date 11/13/2003 



5.2.4  Measurement Performance Criteria 



 



Measurement performance criteria apply to quantitative data generated during the course of this 



investigation.  



 



Performance criteria for quantitative measurements, such as laboratory analytical data, will be 



those specified in the QA Manual published by each laboratory associated with this project 



(Appendices A, B, and C).  Evaluation of data with respect to performance criteria will be 



conducted by the QA Manager of each laboratory, and will also be reviewed by LDC and H+A 



QA Managers. 



 



5.3  DATA ASSESSMENT AND DATA VALIDATION 



 



Data assessment and validation is a systematic process of evaluating analytical data against a 



pre-established set of QC criteria, which is based on project-specific criteria and selected 



method-specific criteria specified in the appropriate EPA test methods, to determine the quality 



of the data (EPA, 1996).  Data generated from sampling events will be verified and validated to 



determine if they meet QC criteria.  The quality and appropriate use of data obtained will be 



determined based on the results of routine assessment of 100 percent of the data, on the 



results of Tier 2 validation procedures performed on 100 percent of the groundwater sampling 



analytical data, and on the results of Tier 3 validation procedures performed on 20 percent of 



the groundwater sampling analytical data.  Laboratory data will be validated in accordance with 



EPA National Functional Guidelines (EPA, 1994, 1996, and 1999).  SOPs for data assessment 



have been developed to ensure that these activities are performed in a consistent manner, 



Section 6.0, Standard Operating Procedures for Data Assessment. 



 



Analytical data generated will be verified for compliance with H+A criteria for precision, 



accuracy, representativeness, completeness, and comparability (PARCC) parameters.  
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Assessment and validation of analytical data will be performed under the supervision of the H+A 



QA Manager.  The LDC QA Manager will be responsible for reviewing the results of data 



validation.  The laboratory will submit analytical results that are supported by sufficient 



information to enable the reviewer to fully evaluate data quality.  



 



The QA Manager will direct the following activities during the data assessment process: 



 



• Review of chain-of-custody records 



• Review of sample holding times 



• Review of any trip blank and equipment rinsate blank results 



• Review of any field duplicate and laboratory split sample results 



• Review of laboratory reagent blank, spike, and duplicate sample results. 



 



Data assessment results will be used to flag questionable analytical results and to assign data 



qualifiers.  The results will also be used as a basis to request revised analytical data reports 



from the laboratory and to initiate corrective action.  In addition, results will be used to determine 



corrective action for field sampling personnel.  



 



All analytical data will undergo Tier 2 and 20 percent will undergo Tier 3 data validation.  The 



laboratory will, however, provide Tier 3 documentation packages for 100 percent of the samples 



so that a greater percentage of samples could be subject to Tier 3 validation, if warranted.  



DVPs will be assembled by the laboratory performing the analyses. 



 



EPA Tier 2 data validation will be performed on the summary (i.e., no raw data) packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project manager when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 
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as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.   



 
Data summary packages provided by the contract laboratory should consist of sample results 



and quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 



through X for organic analyses and Forms 1 through XIV for inorganic analyses). 



 
EPA Tier 3 data validation will be performed on the summary and raw data packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project chemist when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 



as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.    



 
Data summary packages provided by the contract laboratory will consist of sample results and 



quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 through 



X for organic analyses and Forms 1 through XIV for inorganic analyses), and all raw data 



associated with the sample results and QA/QC summaries. 



 
All data validation procedures will be in accordance with EPA Functional Guideline requirements 



and industry standards. 



 



The QC elements to be reviewed for Tier 2 and Tier 3 validation are identified in the following 



subsections. 



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 42  
11/13/03  



 



Project Name: Montrose 
Section No. 5.0 
Revision No. 0.0 
Revision Date 11/13/2003 



Organic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
 
• Matrix spike and matrix spike duplicate recovery 
 
• Laboratory control sample recovery 
 
• Internal standard performance 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Compound identification (Tier 3) 
 
• Compound quantitation and detection limits (Tier 3) 
 
• Tentatively identified compound verification (GC/MS) (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 
Inorganic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
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• Matrix spike recovery 
 
• Duplicate sample RPD 
 
• Laboratory control sample recovery 
 
• ICP interference check 
 
• MSA and serial dilution checks 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Analyte identification (Tier 3) 
 
• Analyte quantitation and detection limits (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 



The results of data assessment and validation, including the activities described above and any 



data qualified, will be compiled for each sampling event.  These results will be kept on file with a 



memorandum that explains the reasons for data qualifications and the corrective action to be 



implemented. 



 



The results of data assessment and validation will be used in conjunction with other validation 



criteria to flag questionable analytical results and to assign data qualifiers.  The results will also 



be used as a basis to request revised analytical data reports from the laboratory and to initiate 



corrective action. 



 



Following data assessment and validation, analytical results and review qualifiers will be 



entered into the database from analytical data reports provided by the laboratory.  The database 



will be used to ensure that the data are organized and easily accessible.  A hard copy database 
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printout will be double-checked against the original laboratory analytical reports to ensure data 



entry accuracy. 



 



5.3.1  Data Assessment 



 



Routine procedures will be used to assess PARCC parameters as required to meet DQOs for 



the sampling event (Table 10).  Descriptions of the PARCC parameters to be evaluated during 



data verification are described in the following sections.  In addition to these parameters, the 



following criteria will be verified to have been met: 



 



• Holding times 



• Correct analytical method and data reporting (Table 1) 



• Chain-of-custody criteria and documentation; and  



• Minimal reporting requirements. 



 



5.3.1.1  Precision 



 



Precision is a measure of the agreement or reproducibility among replicate measurements.  



Examination of precision is a measure to evaluate the reproducibility of measurements under a 



given set of conditions.  Precision is expressed as the relative percent difference (RPD) 



between duplicates of the same sample.  Duplicates consist of internal laboratory duplicates 



and external field duplicates.  Internal laboratory duplicates include sample duplicates and/or 



MSDs, depending on the analytical method.  Analytical results from field duplicate samples 



provide information on the precision of sample collection procedures.  Analytical results from 



laboratory duplicates and laboratory MSDs provide information on laboratory precision.  The 



RPD between duplicate sample results is calculated using the following equation: 
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100
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=  



Where: 



 



 RPD = Relative percent difference 



 D1 = First sample value 



 D2 = Second sample value (duplicate) 



 



The calculated laboratory and field duplicate RPDs are evaluated and compared to established 



project-specific precision control limits (Tables 4 through 9).  Unacceptable precision values will 



be noted in the project file.  Data associated with unacceptable laboratory precision results will 



be qualified, and recommendations for corrective action will be discussed with the laboratory or 



field personnel, as appropriate. 



 



5.3.1.2  Accuracy 



 



Accuracy is the degree of agreement between a value and an accepted reference or true value.  



Accuracy can be expressed numerically as the percent recovery (%R) of a spiked sample.  A 



sample spike is prepared in the laboratory by adding a known concentration of one or more 



chemicals to one sample in each analytical batch.  The chemicals spiked are chosen from the 



list of analytes detectable by the method being evaluated.  Analytical results from spiked 



samples provide data on matrix interferences and method performance.  



 



Accuracy for the analytical measurement system is defined as the %R for a spiked sample.  The 



%R is calculated as follows: 



C
xBAP 100)( −



=  
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where: 



 



 P = Percent recovery 



 A = Measured concentration in spiked sample (sample + spike) 



 B = Measured concentration in sample 



 C = Known concentration of spike compound. 



 



The calculated %R results are compared to project-specific and/or EPA-specified accuracy 



control limits (Tables 4 through 9). 



 



Unacceptable accuracy results will be noted in the project file.  Data associated with 



unacceptable laboratory accuracy results may be qualified, and recommendations for corrective 



action will be discussed with the laboratory or field personnel, as appropriate.  



 



Accuracy may be qualitatively verified by evaluating blank contamination.  Compounds detected 



in any trip blanks or laboratory blanks will be evaluated during data assessment procedures.  



Guidelines are established to evaluate the effects of blank contamination on the accuracy of the 



analytical results of associated field samples.  Unacceptable effects of blank contamination will 



be noted in the project file.  Data associated with contamination will be noted in the project file.  



Data associated with unacceptable blank results will be qualified, and recommendations for 



corrective action will be discussed with the laboratory and field personnel, as appropriate. 



 



Trip blanks pertain to VOC analysis.  When samples for VOC analysis are to be collected, trip 



blanks are prepared prior to the sampling event and kept with the samples throughout the entire 



sampling event and during transport to the laboratory.  Trip blanks are useful in detecting VOC 



contamination in sample containers and cross contamination of VOCs between samples during 



shipment, storage, and handling.  
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Equipment rinsate blanks are defined as samples that are obtained by running analyte-free, 



deionized water through any non-dedicated sample collection equipment after decontamination.  



These samples are used to determine if decontamination procedures are sufficient. 



 



Laboratory blanks are samples made up in the laboratory using analyte-free water and analyzed 



along with the investigative samples.  Laboratory blanks are useful for detecting contamination 



in the sample handling and analytical processes at the laboratory. 



 



5.3.1.3  Representativeness 



 



Representativeness is the reliability with which a measurement or measurement system reflects 



the true conditions under investigation.  Representativeness is influenced by the number and 



location of the sampling points; sampling timing and frequency during monitoring events; and 



field and laboratory sampling procedures. 



 



Representativeness is a qualitative parameter that is addressed by describing sampling 



techniques and the rationale used to select sampling locations.  Sample location selection may 



be determined based on existing data, instrument surveys, or observations, or may be randomly 



selected.  Data used to select sampling location may include water level measurements; 



groundwater and soil sample results; geologic descriptions such as lithologic logs; and 



interpretations of study area hydrogeologic conditions. 



 



5.3.1.4  Completeness 



 



Completeness is defined as a comparison of the number of valid data points obtained from a 



measurement effort to the total number needed to meet the project goals.  Data completeness 



incorporates sample loss and data acceptability. 
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Analytical data completeness is described as the ratio of acceptable analytical results to the 



total number of results requested.  A completeness value of less than 90 percent indicates that 



corrective action is necessary to limit the number of incomplete or unacceptable results and to 



avoid similar problems in future sampling events. 



 



Criteria for incomplete or unacceptable results may include containers broken during shipment 



or at the laboratory and data qualified as unusable during data assessment or data validation 



procedures.  Analytical data completeness is calculated using the following equation: 



 



100
)(



)( x
resultsrequestedofnumbertotal



resultsacceptableofnumberC =  



where: 



 



 C = Percent completeness. 



 



5.3.1.5  Comparability 



 



Comparability is a qualitative parameter that expresses the confidence with which one data set 



can be compared to another.  Comparability is dependent on consistency in sampling conditions 



and on selection of sampling procedures, sample preservation methods, analytical methods, 



and expressed units of data. 



 



The comparability requirements for field measurement, sampling, and analysis activities are met 



by complying with SOPs during sample collection and analysis.  Because of the similarity of 



data collection and analysis methods, data collected during the planned activities will be 



comparable to data collected during previous Site investigations. 
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5.4  CORRECTIVE ACTION 



 



Corrective action will be implemented if it is determined during the data quality verification and 



assessment processes that the field procedures and documentation, analytical procedures, or 



analytical results are not adequate to achieve the DQOs.  Corrective actions that may be 



implemented include, but are not limited to, the following: 



 



• Altering procedures in the field 



• Providing additional training for field personnel 



• Using alternative sample containers 



• Increasing the frequency of calibration or maintenance of field measurement instruments 



• Resampling or reanalyzing samples 



• Contacting the laboratory to initiate specific internal corrective actions 



• Auditing laboratory procedures. 



 



The Project Manager or Field Task Manager will be responsible for initiating corrective action for 



all field activities.  The QA Manager will be responsible for ensuring that corrective actions for 



laboratory activities are initiated and for ensuring that corrective actions implemented are 



adequate to meet DQOs.  Corrective actions taken will be addressed and summarized in a 



technical memorandum. 



 



Should field measurement data for analytical results indicate inconsistencies resulting from field 



procedures, field corrective actions will be implemented as follows: 



 



• Sampling and decontamination procedures will be reviewed if target compounds are 



detected in any trip blanks or equipment rinsate blanks in concentrations exceeding 



method reporting detection limits or documented laboratory contaminant levels. 
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• Sampling and decontamination procedures will be reviewed if analytical results of field 



duplicates indicate poor precision. 



 



Laboratory corrective actions will be initiated if analytical results are not provided in a timely 



manner or are determined to contain inconsistencies during the data quality assessment and 



validation processes.  The laboratory will be contacted to discuss corrective action for specific 



inconsistencies. 



 



At a minimum, the laboratory will adhere to corrective action procedures outlined in Title 40, 



Code of Federal Regulations, Section 136 or as outlined by EPA (EPA, 1986).  



 



5.5  REPORTING 



 



Overall data quality verification results and corrective actions are reported to the Project 



Manager via the QA Manager.  Prior to the preparation of a technical memorandum 



summarizing field activities, the QA Manager informs the Project Manager of internal analytical 



data verification checklist results.  The QA Manager informs the Project Manager of all 



corrective actions to be implemented.  The Project Manager informs project staff of any 



corrective action to be followed.  All corrective actions taken are recorded in a technical 



memorandum. 
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6.0  STANDARD OPERATING PROCEDURES FOR DATA ASSESSMENT 



 



 



Chemical quality data for samples analyzed using various U.S. EPA methods will be reviewed 



during data assessment activities to determine the quality of the data and to assess its use 



according to the DQOs established for the specific field sampling activity.  This SOP has been 



prepared to ensure that data assessment activities are performed in a consistent manner. 



 



Data assessment procedures will be performed on all analytical data collected as part of routine 



project activities.  



 



6.1   DATA ASSESSMENT PROCEDURES 



 



Data assessment procedures include evaluation of the following categories of support 



documentation associated with analytical data: 



 



• Sample holding times 



• Preservation procedures 



• Analytical methods and data reporting 



• Field blanks, trip blanks, and laboratory reagent blanks 



• Matrix spike recovery 



• Matrix spike duplicate analysis 



• Field duplicate analysis 



• Split sample analysis 



• Data trending.  



 



Standard procedures will be used to perform routine data assessment of chemical quality data 



reported by the laboratory and to assign data qualifiers (Table 13).   
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Data assessment will be performed using hard copy and/or electronic laboratory reports.  



 



 



6.1.1  Holding Times 



 



A comparison will be made between the sampling date and the date of laboratory analysis for 



each sample submitted to the laboratory.  The analytical results, including less than detection 



limit results, for samples identified as exceeding the required holding time will be qualified with 



"J" and will be documented in the summary memorandum. 



 



 



6.1.2  Analytical Methods and Data Reporting 



 



The laboratory report will be checked against the sample Chain-of-Custody Record to verify that 



appropriate analytical results were reported for all samples submitted and that the analytical 



methods requested in sample documentation were used by the laboratory.  Instances of 



requested analyses not included in the laboratory report, due to occurrences such as breakage 



in the laboratory, misidentification of samples, missing or incomplete analyses, or use of 



incorrect analytical methods, will be documented in the summary memorandum. 



 



6.1.3  Field Blanks, Rinsate Blanks, Trip Blanks, and Laboratory Reagent Blanks 



 



The hard copy laboratory reports will be reviewed to determine whether any analytes were 



detected in any of the field blanks, trip blanks, rinsate blanks, or laboratory reagent blanks 



associated with the sampling event and analysis procedures.  The results of the data search will 
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be documented in the summary memorandum.  If an analyte is detected in a blank sample, the 



following procedures will be performed to identify data subject to qualification: 



 



• Compile a list of blank samples in which analytes were detected including method of 



analysis, analyte concentration, batch number of water used to prepare the blank, if 



available, dates of blank sample collection and analysis, and specific laboratory instrument 



used for blank sample analysis, if applicable. 



 



• For analyte detections in field or trip blanks, review the hard copy laboratory reports for 



all water samples in which the analyte was detected that were listed on the same 



chain-of-custody record as the blank sample.  Review laboratory reports and identify all 



detections of the analyte in water samples that were analyzed using the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• For analyte detections in laboratory reagent blanks, review analytical reports and identify 



all detections of the analyte in water samples that were analyzed on the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• Assign data qualifiers to the compiled list(s) of results as follows: 



 



o If the concentration of the analyte in the water sample is less than or equal to the 



concentration in the associated blank, qualify the data with a "R". 



 



o If the concentration of the analyte in the water sample is greater than the 



concentration in the associated blank but is less than or equal to five times the blank 



concentration, qualify the data with an "J". 
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o If the concentration of the analyte in the water sample is greater than five times the 



blank concentration, the data is acceptable. 



 



• Document the review of blank samples and list data qualified in the summary 



memorandum. 



 



6.1.4  Matrix Spike Recovery 



 



Matrix spike recovery data in the laboratory report will be compared with the acceptable range 



of percent recovery for each analyte (Tables 4 through 9).  If a matrix spike recovery percentage 



is less than the minimum acceptable percent recovery, the following procedures will be used to 



identify data subject to qualification: 



 



• Compile a list of analyte matrix spike recoveries that are less than the minimum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis.   



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualification, including all less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualified in the summary 



memorandum. 
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If a matrix spike percent recovery is greater than the maximum acceptable percent recovery, the 



following procedures will be used to identify data subject to qualification: 



 



• Compile a list of matrix spike recovery values that are greater than the maximum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis. 



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualifications.  Do not include less than detection 



limit results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualifiers in the 



summary memorandum for the data assessment. 



 



6.1.5  Matrix Spike Duplicates 



 



Matrix spike duplicate data in the laboratory report will be compared against the acceptable 



RPDs (Tables 4 through 9).  If a matrix spike duplicate analysis for an analyte exceeds the 



acceptable RPD for the analyte, the following procedures will be used to identify data subject to 



qualification: 



 



• Compile a list of analytes for which matrix spike duplicate RPDs are greater than the 



acceptable RPD for that analyte, including sample identifier of the matrix spike duplicate 



sample and date of matrix spike duplicate analysis. 
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• Review the analytical reports to identify all water samples analyzed for the same analyte, 



using the same method, on the same date of matrix spike duplicate analysis.  Compile a 



list of identified analytical results for qualification, including less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike duplicate analyses and list data qualified in the 



summary memorandum. 



 



6.1.6  Field Duplicates 



 



The analytical results for field duplicate samples will be tabulated and RPDs for each analyte 



will be computed.  Instances in which an analyte was not detected in both samples will be 



identified.  Instances in which an analyte was detected in only one sample and not in its 



duplicate sample will also be identified, and an approximate RPD will be calculated by 



substituting the analytical detection limit for the less-than detection limit result in the RPD 



formula.  For RPDs between original samples and duplicate samples, the following criteria are 



used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If detected concentrations are between 10x and 100x the detection limit, the RPD should 



be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If field duplicate analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated duplicate samples are 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review, the data qualifiers "J" or "R" may be 



assigned to the original and/or the duplicate analytical result for the analyte.  The results of the 



duplicate sample review, including rationale for assigning data qualifiers, along with the list of 



data qualified will be included in the summary memorandum. 



 



6.1.7  Split Samples 



 



The analytical results for split samples will be tabulated and RPDs for each analyte will be 



computed.  Instances in which an analyte was not detected in both samples will be identified. 



Instances in which an analyte was detected in only one sample and not in its split sample will 



also be identified, and an approximate RPD calculated by substituting the analytical detection 



limit for the less-than detection limit result in the RPD formula.  For RPDs between original 



samples and split samples, the following criteria are used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If the detected concentrations are between 10x and 100x the detection limit, the RPD 



should be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If split sample analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated split samples will be 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review,  the data qualifiers "J" or "R" may be 



assigned to the original and/or the split analytical result for the analyte.  The results of the split 



sample review, including rationale for assigning data qualifiers and the list of data qualified, will 



be included in the summary memorandum. 



 



6.1.8  Data Trending 



 



Groundwater quality data for a particular sampling event will be compared to previous chemical 



quality data collected at that same location to accomplish the following:  1) screen field duplicate 



and split results that have RPDs greater than the historical data or acceptance criteria to identify 



data that may have to be qualified; and 2) identify any analytical results that may require 



qualification for which no field and/or laboratory quality control problem was identified during the 



assessment process.  This additional review is necessary to alert the user to data that are not 



representative of the Site.  Review of previous analytical results for samples collected from a 



particular site may include one or all of the following: 



 



• Review of long-term and/or short-term chemical quality hydrographs for all analytes 



analyzed at the sampling location. 



 



• Review of chemical quality hydrographs for other sampling locations in the same and 



adjacent hydrogeologic units in the immediate vicinity of the sampling location evaluated. 



 



• Review of maps showing areal distribution of the concentrations of the analyte in the 



same hydrogeologic unit. 
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• Review of water level hydrographs, water level contour maps, and pumpage records 



from nearby production wells. 



 



• Review of historic surface water records and investigation of sources of potential 



recharge to groundwater systems in the vicinity of the sampling location. 



 



Individuals familiar with the hydrogeological conditions at the Site will evaluate this information 



and identify a list of data that may require qualification.  This list will be reviewed by the Project 



Manager prior to assignment of data qualifiers.  Laboratory personnel may be contacted during 



the review process to ensure that the data subject to review were correctly reported.  Field 



duplicate and split sample results identified as having unacceptable RPDs and determined to be 



out of trend will be qualified with an "J" or "R".  Analytical results with no associated quality 



control problem will be assigned the data qualifier "J" if the concentration of the sample subject 



to review is less than one order of magnitude higher or lower than the expected concentration of 



the analyte at the sampling location and is clearly outside the historic water quality trends at the 



Site.  Analytical results with no associated quality control problem will be assigned the data 



qualifier "R" if the concentration of the sample subject to review is greater than or equal to one 



order of magnitude higher or lower than the expected concentration at the sampling location; is 



clearly outside of the historic water quality trends at the Site; exhibits a concentration for an 



analyte not previously detected at the Site; or does not indicate an analyte that is routinely 



detected at the Site.  The results of the review of data based on trend analysis will be 



documented in the summary memorandum. 



 



6.2  CORRECTIVE ACTION 



 



Corrective actions may be required at any point in the data assessment process.  Problems with 



laboratory or field quality control data or analytical results should be relayed as soon as possible 



by H+A to the Laboratory Manager.  The laboratory will be instructed to check raw data and 
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computations, as necessary, to identify any problems due to data transposition, reported units of 



measurement, or calculation errors.  The laboratory may be instructed to re-run a partial sample 



if sample holding time limits have not been exceeded.  The laboratory will issue an amended 



hard-copy analytical report if any previously reported data are found to be in error.  If major 



quality control problems are identified during data assessment procedures, the Project Manager 



may request that additional samples be collected from a sample location for laboratory analysis. 



 



6.3  REPORTING 



 



The Project Manager will review the list of all data to be qualified and approve data qualifiers.  



Analytical results found to be satisfactory based on the data assessment process will not be 



qualified.  Data qualifiers,will appear in tables summarizing the results of water quality analyses. 



 



EPA data qualifiers, with the exception of "U", will appear in tables summarizing the results of 



water quality analyses (Table 13).  H+A uses a “less than sign” or “negative value” (< or -), to 



indicate that an analyte was not detected and, therefore, use of EPA's "U" qualifier is not 



required. 



 



Data with EPA "J" qualifiers may be used for general site characterization purposes.  These 



data will not be used for Site decision-making purposes, such as determining the presence or 



absence of contaminants, determining the effectiveness of remedial actions, assessing the 



cleanup status of an aquifer, or assessing the attainment of cleanup goals in an aquifer.  Data 



with EPA "R" qualifiers will not be used for either site characterization or site decision-making 



purposes. 
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PREFACE TO THE QUALITY SYSTEMS MANUAL 
 
Purpose  
 
The purpose of this document is to provide implementation guidance on the establishment and management 
of quality systems for Calscience Environmental Laboratories, Inc and is based on the National 
Environmental Laboratory Accreditation Conference’s (NELAC) Quality System requirements, the 
Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) and International 
Organization for Standardization / International Electrotechnical Commission (ISO/IEC) 17025:2005.  
 
These three programs are built upon one another and are mutually reinforcing in their Quality Assurance 
programs and protocols. 
 
Background 
 
To be accredited and in compliance under the following three programs: 
 



1. The National Environmental Laboratory Accreditation Program (NELAP). Accredited laboratories 
shall have a comprehensive quality system in place, the requirements for which are outlined in The 
NELAC Institute (TNI) 2009 Volume 1: Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-2009).  This manual was written with guidance primarily 
from Volume 1: Modules 2, 3, 4, 5, and 7.    



 
Additional information may be found at:  
 



 http://www.nelac-institute.org/  
 



2. The Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) will 
provide a means for laboratories to demonstrate conformance to the DoD Quality Systems Manual 
for Environmental Laboratories (DoD QSM) as authorized by DoD Instruction 4715.15. 



 
The DoD QSM Revision 4.2 (October 25, 2010) is based on the National Environmental Laboratory 
Accreditation Conference (NELAC) Quality Systems standard which provides guidelines for 
implementing the international standard, ISO/IEC 17025. The DoD QSM Revision 5.0 (July 2013) 
standards will be implemented over the 2014-2015 time period. 



 
Additional information may be found at:  
 



 http://www.denix.osd.mil/edqw/Accreditation/  
 



 http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf  
 



 http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf  
 
 



3. ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 
Laboratories is for use by laboratories in developing their management system for quality, 
administrative and technical operations. Laboratory customers, regulatory authorities and 
accreditation bodies may also use it in confirming or recognizing the competence of laboratories.  



 
Additional information may be found at:  
 



 http://www.iso.org/iso/home.html  
 



 





http://en.wikipedia.org/wiki/International_Electrotechnical_Commission


http://www.nelac-institute.org/


http://www.denix.osd.mil/edqw/Accreditation/


http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf


http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf


http://www.iso.org/iso/home.html















 
Scott
 
(email sent for Safouh while he is on vacation) 
 
 








From: Mayer, Kevin
To: Mike Palmer
Subject: Re: More request on pCBSA
Date: Monday, December 08, 2014 2:46:49 PM


Very good.  The RWQCB issued it that way, right?


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 2:45 PM
To: Mayer, Kevin
Cc: Dean, Brian
Subject: RE: More request on pCBSA
 
Kevin
pCBSA is not listed on the NPDES permit.  pCBSA is not included in the General Permit
 Conditions.
 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 1:41 PM
To: Mike Palmer
Subject: Re: More request on pCBSA
 
Sorry for being so vague.  That comes with EPA splitting duties.
I was actually asking about the test to respond to the elevating MCB levels in SWL0049


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 12:04 PM
To: Mayer, Kevin
Cc: Dean, Brian
Subject: RE: More request on pCBSA
 


Kevin
Re the pilot I am assuming you are referring to the HD Pilot test that
 was done as part of the DNAPL program.  My recollection is that that
 the there was no pCBSA standard that we needed to achieve to
 discharge the treated water to the Storm drain. 
 


Re formal agency approval, Brian do you recall if that was specified in
 the DNAPL FS?  Otherwise, we will need to go back to the reports from
 that timeframe.
Mike
 
 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:33 AM



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=37C4253586604259B40A8F2163E954E3-KMAYER
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To: Mike Palmer
Subject: More request on pCBSA
 
Could you please remind me about the discharge limits placed on the treated water from the
 pilot, and formal agency approval?  My recollection is that the state did not show major
 concern over pCBSA discharge to surface water.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:17 AM
To: Mayer, Kevin
Subject: RE: pCBSA maps
 


Thanks for the update and let us know if you need anything else to help
 support EPA in the discussion with the State tomorrow.
Mike
 
 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:06 AM
To: Mike Palmer
Subject: Re: pCBSA maps
 
Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.
 
Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 


Kevin
I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a



mailto:mikepalmer@cox.net

mailto:Mayer.Kevin@epa.gov

mailto:mikepalmer@cox.net
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 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
 








 
From: Mayer, Kevin
To: Barton, Dana
Subject: Accepted: Montrose Groundwater Treatment & pCBSA
Start: Monday, December 01, 2014 3:30:00 PM
End: Monday, December 01, 2014 4:30:00 PM
Location: R9-Room-908-20-SFD_Only-JointSev/Region-9-RESTRICTED
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From: Mayer, Kevin
To: Mike Palmer
Subject: Re: More request on pCBSA
Date: Monday, December 08, 2014 1:40:45 PM


Sorry for being so vague.  That comes with EPA splitting duties.
I was actually asking about the test to respond to the elevating MCB levels in SWL0049


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 12:04 PM
To: Mayer, Kevin
Cc: Dean, Brian
Subject: RE: More request on pCBSA
 
Kevin
Re the pilot I am assuming you are referring to the HD Pilot test that
 was done as part of the DNAPL program.  My recollection is that that
 the there was no pCBSA standard that we needed to achieve to
 discharge the treated water to the Storm drain. 
 


Re formal agency approval, Brian do you recall if that was specified in
 the DNAPL FS?  Otherwise, we will need to go back to the reports from
 that timeframe.
Mike
 
 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:33 AM
To: Mike Palmer
Subject: More request on pCBSA
 
Could you please remind me about the discharge limits placed on the treated water from the
 pilot, and formal agency approval?  My recollection is that the state did not show major
 concern over pCBSA discharge to surface water.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:17 AM
To: Mayer, Kevin
Subject: RE: pCBSA maps
 


Thanks for the update and let us know if you need anything else to help
 support EPA in the discussion with the State tomorrow.
Mike
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=37C4253586604259B40A8F2163E954E3-KMAYER

mailto:mikepalmer@cox.net

mailto:mikepalmer@cox.net





 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:06 AM
To: Mike Palmer
Subject: Re: pCBSA maps
 
Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.
 
Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 


Kevin
I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a
 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
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From: Mayer, Kevin
To: Barton, Dana
Subject: Accepted: Montrose Groundwater Treatment & pCBSA
Start: Monday, December 01, 2014 3:30:00 PM
End: Monday, December 01, 2014 4:30:00 PM
Location: R9-Room-908-20-SFD_Only-JointSev/Region-9-RESTRICTED
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From: Mayer, Kevin
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
Date: Monday, December 08, 2014 11:24:22 AM
Attachments: image003.png


image004.png


Yes.  Non-detect for the COCs is what we OKed for the pilot test discharge.  This pCBSA issue
 came after we completed the pilot test, discharging to the storm drain on an NPDES permit, I
 believe.  I do not recall ever mentioning pCBSA in the workplan.


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:19 AM
To: Mayer, Kevin
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Good.  So you heard about the clean water in the LGAC moving to effluent tank and that is why we
 have all these non-detect
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Monday, December 08, 2014 11:18 AM
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
 
I joined the call a few minutes late and did not have anything to add.  Thanks.  Kevin


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:07 AM
To: Dean, Brian
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello; Thomas,
 Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com; Mayer, Kevin; MARTINEZ, YARISSA
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Hi Brian, EPA concurs with this approach.  Please keep me informed of the schedule and the
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 results.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Dean, Brian [mailto:Brian.Dean@aecom.com] 
Sent: Monday, December 08, 2014 8:35 AM
To: Wetmore, Cynthia
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello;
 Thomas, Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com
Subject: TGRS Construction - Week 90 Progress Report
 
Cynthia:
                                       
Please find attached for your review the Week 90 TGRS construction progress report
 for the period of December 1 through 5, 2014.  A copy of the functional testing
 laboratory results is attached and briefly summarized below.  The Effluent Tank
 sample was non-detectable for VOCs and pCBSA.  Although the Effluent Tank was
 empty, the Effluent Tank sample was likely diluted by potable water in the LGAC
 vessels.  We will need to process a larger volume in order to completely flush the
 LGAC vessels of the potable water.  With your permission, we will discharge the
 clean water from the Effluent Tank and other potable water temporarily stored in
 the tanks at the site.  Once there is sufficient storage capacity, we will process an
 additional batch of groundwater from the extraction wells for sampling.  The
 treated groundwater from that batch would be held in the Effluent Tank pending
 laboratory results.           
 
Groundwater Sample Results
 
Influent


·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L
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Post HiPOx
·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
Brian
 








From: Mayer, Kevin
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
Date: Monday, December 08, 2014 11:28:38 AM
Attachments: image003.png


image004.png


I cannot look it up right now.  We are not ready to discuss it. 


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:25 AM
To: Mayer, Kevin
Subject: RE: TGRS Construction - Week 90 Progress Report
 
The treatment plant injection standards are MCls and 25,000 ppb.  Do you know what was
 discharged under the NPDES permit for pCBSA?
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Monday, December 08, 2014 11:24 AM
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
 
Yes.  Non-detect for the COCs is what we OKed for the pilot test discharge.  This pCBSA
 issue came after we completed the pilot test, discharging to the storm drain on an
 NPDES permit, I believe.  I do not recall ever mentioning pCBSA in the workplan.


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:19 AM
To: Mayer, Kevin
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Good.  So you heard about the clean water in the LGAC moving to effluent tank and that is
 why we have all these non-detect
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Monday, December 08, 2014 11:18 AM
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
 
I joined the call a few minutes late and did not have anything to add.  Thanks. 
 Kevin


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:07 AM
To: Dean, Brian
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello;
 Thomas, Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com; Mayer, Kevin; MARTINEZ, YARISSA
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Hi Brian, EPA concurs with this approach.  Please keep me informed of the schedule
 and the results.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Dean, Brian [mailto:Brian.Dean@aecom.com] 
Sent: Monday, December 08, 2014 8:35 AM
To: Wetmore, Cynthia
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime
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 Dinello; Thomas, Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike
 Palmer; Kelly.Richardson@LW.com; Jeff.Carlin@lw.com
Subject: TGRS Construction - Week 90 Progress Report
 
Cynthia:
                                       
Please find attached for your review the Week 90 TGRS construction
 progress report for the period of December 1 through 5, 2014.  A copy of
 the functional testing laboratory results is attached and briefly summarized
 below.  The Effluent Tank sample was non-detectable for VOCs and pCBSA.
  Although the Effluent Tank was empty, the Effluent Tank sample was likely
 diluted by potable water in the LGAC vessels.  We will need to process a
 larger volume in order to completely flush the LGAC vessels of the potable
 water.  With your permission, we will discharge the clean water from the
 Effluent Tank and other potable water temporarily stored in the tanks at the
 site.  Once there is sufficient storage capacity, we will process an additional
 batch of groundwater from the extraction wells for sampling.  The treated
 groundwater from that batch would be held in the Effluent Tank pending
 laboratory results.           
 
Groundwater Sample Results
 
Influent


·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
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Air Stripper Outlet
·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
Brian
 








From: Mayer, Kevin
To: Barton, Dana
Subject: Accepted: SFD-7-2 Section Meeting


Dana – I have AL scheduled for December 18th.  I plan to call in for the CBSA all.  Would you like me to call in for the section meeting?
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From: Mayer, Kevin
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
Date: Monday, December 08, 2014 11:17:41 AM
Attachments: image003.png


I joined the call a few minutes late and did not have anything to add.  Thanks.  Kevin


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:07 AM
To: Dean, Brian
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello; Thomas, Kevin;
 McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer; Kelly.Richardson@LW.com;
 Jeff.Carlin@lw.com; Mayer, Kevin; MARTINEZ, YARISSA
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Hi Brian, EPA concurs with this approach.  Please keep me informed of the schedule and the results.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Dean, Brian [mailto:Brian.Dean@aecom.com] 
Sent: Monday, December 08, 2014 8:35 AM
To: Wetmore, Cynthia
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello; Thomas,
 Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com
Subject: TGRS Construction - Week 90 Progress Report
 
Cynthia:
                                       
Please find attached for your review the Week 90 TGRS construction progress report for the
 period of December 1 through 5, 2014.  A copy of the functional testing laboratory results is
 attached and briefly summarized below.  The Effluent Tank sample was non-detectable for
 VOCs and pCBSA.  Although the Effluent Tank was empty, the Effluent Tank sample was
 likely diluted by potable water in the LGAC vessels.  We will need to process a larger volume
 in order to completely flush the LGAC vessels of the potable water.  With your permission,
 we will discharge the clean water from the Effluent Tank and other potable water
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 temporarily stored in the tanks at the site.  Once there is sufficient storage capacity, we will
 process an additional batch of groundwater from the extraction wells for sampling.  The
 treated groundwater from that batch would be held in the Effluent Tank pending laboratory
 results.           
 
Groundwater Sample Results
 
Influent


·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
Brian
 








 
From: Mayer, Kevin
To: Barton, Dana
Subject: Accepted: pCBSA continuation meeting
Start: Wednesday, December 03, 2014 10:00:00 AM
End: Wednesday, December 03, 2014 11:00:00 AM
Location: R9-Room-911-20-SFD_Only-JaneOcon/Region-9-RESTRICTED
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From: Mayer, Kevin
To: Stralka, Daniel
Subject: Re: p-CBSA tox documentation from Cal
Date: Friday, December 12, 2014 1:17:17 PM


I am out today, and I will try to check Monday.   Thanks for all your support (lead!) on this
 aspect.


From: Stralka, Daniel
Sent: Friday, December 12, 2014 9:53 AM
To: Mayer, Kevin
Subject: p-CBSA tox documentation from Cal
 
Kevin,
Can you check in the file if we have copies of the DTSC/OEHHA memos from April 21, 1994 and
 January 31, 1997 on the state’s determination on 25-35 ppm levels in drinking water for p-CBSA. 
 These were cited in the March 3, 1997 memo that you previous found.
 
Daniel Stralka, PhD
Regional Toxicologist
U.S. Environmental Protection Agency
Region 9,  SFD-8-4
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3048
stralka.daniel@epa.gov
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From: Wetmore, Cynthia
To: Warren, Scott@DTSC
Cc: Barton, Dana; Mayer, Kevin; MARTINEZ, YARISSA
Subject: BAtch Test Results
Date: Thursday, December 11, 2014 4:15:21 PM


Hi Scott,   
Here are the results from the batch test.  As I mentioned in the call, these were from running
 the system for about 25 minutes which may have misleading results.  For example, the ND
 for pCBSA in the effluent is not what we expect in the long term.  Before running the
 system for 25 minutes (which was the maximum storage that I have), we had run clean
 water through the system.  This means that the water exiting the GAC is likely the clean
 water that remained in the GAC after the clean water test.  Also, the influent concentrations
 are higher than anticipated, probably because the closer wells with higher concentrations
 reached the treatment plant faster than the further, and less contaminated, dissolved
 plume wells.  


However, even with the limited testing period, the results are positive.  And we have
 confidence now to run the system a little longer without concerns of exceedences.  


I would like to talk with Dana about if we can release this to the community since is rush
 data w/o validation.  I'll let you know.


Groundwater Sample Results
 
Influent


·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L
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Air Sample Results
 


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


From: Warren, Scott@DTSC <Scott.Warren@dtsc.ca.gov>
Sent: Wednesday, December 10, 2014 8:53 AM
To: Wetmore, Cynthia
Subject: RE: I think Scott's email is incorrect
 
Cynthia,
 
I’m a geologist with DTSC and I work on the Montrose and Del Amo sites as well as the larger LA
 Basin Groundwater Restoration project.  I was on the USEPA/CalEPA call yesterday morning
 regarding the Dual Site Groundwater cleanup system and the reinjection of pCBSA and I will
 participate in the Convening with Cynthia Babich next Monday 12/15/2014.
 
During the 12/15/2014 convening, I have been tasked with discussing the lateral extent of
 contaminants in groundwater.  I was also asked to briefly discuss the treatment system (I’m not an
 engineer, but will do my best to discuss generalities).
 
I have a few questions that I would really appreciate your help with before the meeting next
 Monday. 
 


1.       USEPA provided a graph  showing the expected concentration of pCBSA on startup and after
 2 yrs, 5, etc.   Can I get a copy of the graph and slides? 


2.       I think it was you that provided some cost numbers for pCBSA HiPOX operation and a
 timeline for when HiPOX will be used and when it will be shut down.  Can I get the capital
 cost and O&M cost estimates related to the estimated period of HiPOX operation.  Added
 cost estimates for longer HiPOX operation etc.  The cost estimates were very good for
 Executive staff to know and can help in our general discussion on Monday.


3.       Water has been extracted and is being held in tanks.  Has any testing been performed on
 the water in the holding tanks?  If so, (and it is has value), can we get and share the data at
 the 12/15/2014 meeting.     


 
Thank you,
 
Scott (714) 484-5462
 







(I’m in meetings all day today but will be available tomorrow if you would like to discuss anything)








From: Mayer, Kevin
To: Stralka, Daniel; Barton, Dana
Cc: Jolish, Taly
Subject: CBSA toxicity documents for Montrose
Date: Tuesday, December 16, 2014 3:47:00 PM


I had asked Marianna at the Records Center if she could help locate DTSC’s CBSA memorandum
 (April 21 1994) and OEHHA’s assessment (January 31, 1997).   No luck. 
 
These were the two documents in the Regional Water Quality Control Board’s recommendation for
 the 25 mg/L standard at Montrose (March 3, 1997).
 
By the way, the ortho-, meta-, para- designations are cumbersome and outdated terminologies.  It is
 not at all helpful in identifying this contaminant since there is no o-CBSA or m-CBSA.  Also, I keep
 hearing “PCB sa” which is needlessly confusing and alarming.  The only reason I can think of to
 continue “p-CBSA” is for comparison with the record, which is not a major problem for this project.
 
I recommend that we begin using CBSA in future communication.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Tubman, Marianna 
Sent: Tuesday, December 16, 2014 12:32 PM
To: Mayer, Kevin
Subject: p-CBSA documents for Montrose
 
Kevin, I tried numerous searches and these documents did not come up in SDMS.  There is no easy
 way to check unindexed holdings at this time as we cannot use the Holdings Database today.
 
Marianna Tubman
Indexer / Assistant AR coordinator & CircDesk
Superfund Records Center
EPA Region 9, San Francisco CA
Managed by Toeroek-Herndon JV
415-820-4718
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From: Mayer, Kevin
To: Mike Palmer
Subject: Re: pCBSA maps
Date: Monday, December 08, 2014 11:05:59 AM


Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.


Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 
Kevin
I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a
 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
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From: Mayer, Kevin
To: Battaglia, Lora K.
Subject: DTSC asking for Montrose MACP
Date: Monday, December 08, 2014 3:02:22 PM
Attachments: Pages 1 to 125 from 2014 09 02 Groundwater MACP Montrose Superfund Site.pdf


Pages 126 to 250 from 2014 09 02 Groundwater MACP.pdf


Lora -  Sorry for forgetting to keep you in the loop until I was half way through send files to
 Scott.


I am at home all week, since we are kicked out of our office while they move all our stuff from
 the 9th floor (where we have been since Nov 1990!) to the remodeled 10th floor.  I am a bit
 limited in the resources I can access - keeping the homeland safe I suppose.
Actually I am on annual leave today and on Friday.  So I'll talk to you Tuesday.


From: Warren, Scott@DTSC <Scott.Warren@dtsc.ca.gov>
Sent: Friday, December 5, 2014 3:31 PM
To: Mayer, Kevin
Subject: Montrose MACP
 
Kevin,
 
The Montrose MACP text, tables and figures we have includes pages 1-65 (pages 42-65 are figures). 
 Page 66 should be the beginning of the appendices.  It looks like pages 66-99 are missing.
 
Can you please forward the apparently missing pages?
 
Scott
 
(email sent for Safouh while he is on vacation) 
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1 INTRODUCTION 



On behalf of Montrose Chemical Corporation of California (Montrose), this Monitoring and Aquifer 
Compliance Plan (MACP) addresses groundwater monitoring activities to be conducted at the Montrose 
Superfund Site (Site) in Los Angeles, California (Figure 1).  This MACP is being prepared in response to 
the draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable 
Unit, Operations and Maintenance (O&M).  The Partial CD is currently under negotiation, but the MACP 
is part of the remedy performance monitoring requirements for the Dual Site Groundwater Operable Unit.     



Montrose has worked with EPA since October 2012 to establish the scope of the MACP monitoring 
program.  Following a series of calls and meetings, Montrose submitted revised draft MACP tables and 
figures to EPA on November 8, 2013 (AECOM, 2013b).  EPA commented on the MACP scope and draft 
tables/figures in a letter dated December 18, 2013 (USEPA, 2013).  Montrose subsequently submitted 
responses to EPA comments in a letter dated March 17, 2014 (AECOM, 2014a) and a revised MACP 
scope of work for the first year of monitoring in a memorandum dated April 21, 2014 (AECOM 2014b).  
EPA has not yet commented on those submittals, and therefore, the scope of work presented in this 
MACP is consistent with the April 21, 2014 memorandum and associated Montrose responses to EPA 
comments.    



1.1 Background 



Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 
1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the 
Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose 
Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic 
compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).   



The Montrose property is located in an industrialized area within the City of Los Angeles (Harbor 
Gateway) and is surrounded by other environmental sites including: 



• The former Boeing C-6 Facility is located north of the Montrose Property, and the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily trichloroethene (TCE). 



• The PACCAR and American Polystyrene Sites are located northeast of the Montrose Property, 
and the groundwater beneath those facilities is impacted with chlorinated VOCs, primarily TCE. 



• The former International Light Metals (ILM) facility is located northwest of the Montrose 
Property, and although not part of the Dual Site Groundwater Operable Unit, the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily TCE.   



• The Del Amo Superfund Site is located east of the Montrose Property, and the groundwater 
beneath that site is impacted with hydrocarbons, primarily benzene. 



• The Jones Chemical, Inc. (JCI) facility is located south of the Montrose Property, and the 
groundwater beneath that facility is impacted with chlorinated VOCs, primarily tetrachloroethene 
(PCE). 
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A site vicinity map showing the location of these facilities relative to the Montrose property is provided 
as Figure 2.  In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable 
Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater 
remedy selected by EPA involved groundwater extraction, treatment, and re-injection (i.e., pump and 
treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA 
established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The 
groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver 
Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside 
of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be 
concluded in November 2014.  A Partial Consent Decree (CD) for operation of the groundwater remedy 
is currently under negotiation with EPA.  This MACP was prepared as required under the Partial CD and 
in accordance with the monitoring requirements established in the ROD.   



1.2 Hydrogeology 



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from 
shallowest to deepest): 



Upper Bellflower Aquitard (UBF)/Water Table:  This water-bearing unit typically occurs from 
approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by 
interbedded layers of fine-grained sand and silt/clay.  The lower portion of the UBF, from approximately 
95 to 105 feet bgs, is predominantly composed of silty sand.  The horizontal hydraulic gradient across the 
UBA at the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly 
direction as shown in Figure 3.   



The UBF is the uppermost water-bearing unit and is also called the Water Table Unit.  The UBF is also 
hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the Del Amo 
Superfund Site. 



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBF and typically occurs from 
approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with 
increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels 
only slightly deeper than in the UBF.  The horizontal hydraulic gradient in the MBFC is also typically 
less than 0.001 ft/ft and in a southeasterly direction as shown in Figure 4.  



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from 
approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates 
the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain 
size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined 
aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic 
gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction as shown in 
Figure 5.   



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs 
beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two 
aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained 
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sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and 
sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in 
the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft and in a 
northeasterly direction as shown in Figure 6.         



1.3 Extent of Dissolved-Phase Chemicals 



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern 
for groundwater beneath and downgradient from the Montrose property.  Dichlorodiphenyltrichloroethane 
(DDT) is insoluble in water and has been infrequently detected at low concentrations in wells, located at 
or near the Montrose property, containing elevated concentrations of chlorobenzene (see Final Remedial 
Investigation Report, EPA, 1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at 
the Site was last documented in 2012 and is briefly summarized as follows: 



Water Table:  Chlorobenzene has been detected in the UBF in concentrations up to 380,000 micrograms 
per liter (ug/L) at the Montrose property, which is approximately 95% of the solubility limit and 
substantially higher than the concentrations observed in the underlying water-bearing units.  This water-
bearing unit contains dense non-aqueous phase liquid (DNAPL), which is the primary source of 
chlorobenzene to the saturated zone at the site.  However, due to the low horizontal hydraulic 
conductivity of the UBF, dissolved chlorobenzene concentrations above the in-situ groundwater standards 
(ISGS; see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 
feet downgradient from the Montrose property as shown in Figure 7.  



pCBSA has been detected in the UBF in concentrations up to 470,000 ug/L at the Montrose property.  
The extent of pCBSA in the UBF is similar to the extent of chlorobenzene as shown in Figure 8.  No 
ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA 
established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the 
Montrose Superfund Site (EPA, 1999).     



MBFC:  Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the 
Montrose property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, 
chlorobenzene concentrations above the ISGS extend a distance of approximately 4,700 feet 
downgradient from the Montrose property as shown in Figure 9. 



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the 
Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a 
distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 10.     



Gage Aquifer:  Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a 
distance of approximately 4,300 feet downgradient from the Montrose property as shown in Figure 11.  
pCBSA has been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of 
approximately 8,200 feet downgradient from the Montrose property as shown in Figure 12.    



Lynwood Aquifer:  Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at 
a concentration below the ISGS (H+A, 2007) as shown in Figure 13.  pCBSA was also only detected in 1 
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of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure 14.  Well 
LW-1 was installed in 1989 and is located near the center of the Montrose property.     



1.4 Description of Torrance Groundwater Remediation System (TGRS) 



The groundwater remedy for the Dual Site Operable Unit involves pumping, treating, and re-injecting 700 
gallons per minute (gpm) of groundwater from three water-bearing zones including: 
 



• Approximately 40 gpm from 3 Water Table extraction wells including UBA-EW-1, UBA-EW-3, 
and MBFB-EW-1.  Montrose submitted a modeling memorandum to EPA on June 18, 2014 
proposing to add well UBA-EW-3 and eliminate UBA-EW-2 from the remedy (AECOM, 2014c).  
EPA is currently considering this proposal; 



• Approximately 350 gpm from 5 MBFC extraction wells including BF-EW-1 through BF-EW-5.  
Montrose proposed to eliminate BF-EW-6 in the June 18, 2014 modeling memorandum; and 



• Approximately 310 gpm from 4 Gage Aquifer extraction wells including G-EW-1 through G-
EW-4.  A fifth Gage Extraction well, G-EW-5, was installed but found to exhibit unusually low 
yield and high drawdown.  Consequently, Montrose proposed to eliminate well G-EW-5 from the 
remedy in a memorandum dated April 21, 2014 (SSPA, 2014). 



 
Groundwater extracted from the above-referenced 14 wells will be conveyed through underground 
pipelines to the Montrose Property for treatment.  At the Montrose Property, the groundwater will be 
treated using a combination of advanced oxidation (HiPOx™), air stripping, and carbon adsorption to 
remove dissolved VOCs and pCBSA as needed to comply with the re-injection standards.  The treated 
groundwater will be pumped through additional conveyance pipelines to 7 Gage Aquifer injection wells 
located along the western and eastern flanks of the chlorobenzene plume including G-IW-1 through G-
IW-5, G-11 (in lieu of G-IW-6), and G-IW-7.  A map depicting the location of the groundwater 
extraction/injection well network and associated conveyance pipelines is provided as Figure 15.  An 
estimated 30 to 50 years of TGRS operations will be required in order to reduce chlorobenzene 
concentrations to below the ISGS level in all water-bearing units outside the TI Waiver Zone extent.  
 
1.5 Description of Monitoring Well Network 



There are 124 Montrose-owned monitoring wells located at and surrounding the Montrose Property 
including: 
 



• 40 Water Table monitoring wells including 10 DNAPL monitoring wells 
• 39 MBFC monitoring wells including two Lower Bellflower Aquitard monitoring wells 
• 38 Gage Aquifer monitoring wells including two Lower Gage monitoring wells 
• 7 Lynwood Aquifer monitoring wells 



 
Not all of these monitoring wells support characterization and delineation of the dissolved chlorobenzene 
plumes, and in a future workplan, Montrose will evaluate and propose to destroy or transfer any 
monitoring wells that do not support planned or future chlorobenzene and pCBSA monitoring activities.  
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Shell is currently conducting a similar evaluation for the monitoring wells associated with the Del Amo 
Superfund Site, and Montrose is in discussions with Del Amo regarding monitoring well transfer. 
 
Extensive monitoring well networks are additionally present at the Del Amo Superfund Site, Boeing C-6 
Facility, and ILM Site.  A smaller number of groundwater monitoring wells is present at the JCI, 
PACCAR, and American Polystyrene sites, although routine groundwater monitoring is not currently 
conducted at those facilities.  Additionally, the remedial investigations at the PACCAR and American 
Polystyrene sites are not yet complete.  The combined monitoring well network from all Responsible 
Parties and surrounding facilities is extensive and provides a comprehensive set of data for characterizing 
groundwater impacts and monitoring remedy progress at the Dual Site Groundwater Operable Unit. 
 
The Boeing and ILM sites are located north and northwest of the Montrose Property respectively.  The 
Del Amo Site is located east of the Montrose Property.  The dissolved TCE and benzene plumes overlap 
with the chlorobenzene plumes in some areas, and consequently, some of the monitoring wells serve to 
delineate more than one plume.  For example, Boeing samples wells that define the chlorobenzene plume 
extent north of the Montrose Property including CMW001 and CMW002.  Similarly, ILM samples wells 
that define the northwestern extent of the chlorobenzene plume including MW-3, MW-8, BF-1, and G-20.  
Shell samples wells that define the eastern extent of the chlorobenzene plume including PZL0025, 
SWL0058, and G-17.   
 
Boeing currently conducts semi-annual groundwater sampling and is expected to sample a total of 
approximately 48 monitoring wells in September 2014 and 75 monitoring wells in March 2015.  ILM 
conducts annual groundwater sampling and is expected to sample a total of approximately 54 monitoring 
wells in September 2014, including 12 wells owned by Montrose and Boeing.  In correspondence dated 
March 7, 2014 (URS, 2014), Shell proposed to sample a total of 82 monitoring wells as part of its 
baseline monitoring event to be conducted under a separate but parallel Partial CD.  Routine sampling of 
groundwater for the PACCAR and American Polystyrene facilities will be addressed by those responsible 
parties.  The combined monitoring well network for all the sites is more than 330 wells and serves to 
provide a comprehensive evaluation of groundwater impacts associated with the Dual Site Operable Unit.      
 
1.6 Monitoring Objectives 



The overall objective of the monitoring program is to collect reliable and sufficient groundwater data for 
monitoring remedy performance and demonstrating compliance with the objectives established in the 
ROD (USEPA, 1999).  The ROD established a series of monitoring program objectives specific to 
hydraulic containment, plume reduction, and pCBSA monitoring as detailed in the following sections.     



1.6.1 ROD Requirements 



EPA issued the Record of Decision (ROD) for the Dual Site Groundwater Operable Unit in March 1999.  
Section 13 of the ROD included monitoring objectives for hydraulic containment, plume reduction, and 
pCBSA monitoring.  The monitoring objectives specified in the ROD that are relevant to the MACP are 
re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of 
brevity): 
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Hydraulic Containment Objectives (Provision 8.03.01 of the ROD) 
 



• Confirmation that contaminants within the containment zone have not left the zone; 



• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 
provisions in this ROD; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the containment zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in the overall system; 



• Evaluation of the effectiveness of partial containment of the TCE plume by hydraulic extraction 
and the degree of movement of TCE toward the boundary of the containment zone; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, and 
groundwater flow velocities within all of the affected hydrostratigraphic units at the Joint Site; 



• Reliable evaluation of gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 



 
Plume Reduction Objectives (Provision 9.04.02 of the ROD) 



 
• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 



provisions in this ROD; 



• Reliable estimates of the rate that the volume of contaminated groundwater with concentrations 
of contaminants above ISGS levels is being reduced; 



• Reliable estimates of the rate that mass of contaminants is being removed from the groundwater; 



• Reliable estimates of the pore volume flushing rates throughout the remaining plume that is not 
contaminated with concentrations of contaminants in excess of ISGS levels; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the plume reduction zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in all hydrostratigraphic units; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, drawdowns, 
and groundwater flow velocities within all of the effected hydrostratigraphic units at the Joint 
Site; 



• Reliable evaluation of the effectiveness of vertical and horizontal gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 
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Monitoring Requirements for pCBSA (Provision 12.02 of the ROD) 
 



• Continued monitoring of the drawdown extent of the pCBSA distribution in all hydrostratigraphic 
units in which it occurs so that EPA can evaluate its proximity to production wells; 



• Continued monitoring of the side-gradient extent of the pCBSA distribution in all 
hydrostratigraphic units where it occurs so that EPA can evaluate the effect of aquifer injection of 
treated water which still contains some pCBSA. 



• Periodic measurements of pCBSA concentrations within the core of the pCBSA distribution to 
assess the effects of redistribution and dilution that occur as a result of aquifer injection of treated 
water which still contains some pCBSA. 



• Monitoring of water from the production wells in nearest proximity to the downgradient toe of 
the pCBSA distribution as identified in the approved monitoring plan. 



 
1.7 “Evergreen” Nature of MACP 



The MACP is not intended to be a highly prescriptive program that restricts future changes to the 
monitoring scope.  Instead, the MACP is intended to be an “evergreen” document, meaning that it 
includes sufficient flexibility to adapt the monitoring program to changes in contaminant concentrations 
and distributions.  As the groundwater remedy progresses, the distribution and concentration of 
contaminants in monitoring wells is expected to change.  The monitoring program will need to adapt to 
these changes in order to reliably characterize the nature and extent of contaminants in the various aquifer 
units.  If chlorobenzene concentrations increase above the ISGS levels at a perimeter monitoring well, an 
additional groundwater sample will be collected at a step-out location in order to meet the monitoring 
objectives.  Any such modification to the monitoring program would be communicated to EPA and the 
State in advance, but following their concurrence, would be implemented within the same monitoring 
event in order to meet the sampling objectives.  Additional modifications to the monitoring program, if 
any, will be included as recommendations in the Monitoring and Aquifer Compliance Reports.  
Additionally, the scope of the MACP will be revisited every five years as part of the 5-Year Remedy 
Review process.   
 
1.8 Coordination with Other Responsible Parties 



Montrose will coordinate groundwater monitoring activities with the other Responsible Parties to generate 
a single comprehensive set of data for monitoring groundwater conditions at the Dual Site Operable Unit 
and for compliance with the program objectives.  Montrose has effectively coordinated with the other 
Responsible Parties on past investigation activities including the 2012 groundwater monitoring event.  
Montrose will coordinate with the other Responsible Parties to monitor groundwater levels concurrently 
to ensure a reliable data set for evaluating drawdowns, hydraulic gradients, and direction of groundwater 
flow.  Montrose will also coordinate groundwater sampling with the other Responsible Parties to ensure 
that monitoring well samples are not missed or overlooked and to schedule sampling so that it generally 
occurs in the same month of the quarter. 
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ILM and Boeing already conduct groundwater monitoring events in March and September.  Montrose 
will coordinate with these parties to simultaneously conduct semi-annual and/or annual sampling events 
during the same periods.  Accordingly, the baseline sampling event will be conducted in September 2014 
consistent with the pre-existing groundwater monitoring schedule for the ILM and Boeing sites.  The first 
year semi-annual and annual sampling events will be conducted in March and September 2015 
respectively.  Subsequent annual sampling events will be conducted every September in coordination with 
the ILM, Boeing, and Del Amo sites.   
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2 GROUNDWATER MONITORING SCOPE AND FREQUENCY 



Groundwater samples will be collected from the TGRS extraction and monitoring wells throughout the 
groundwater remedy.  The sampling events identified in this MACP include the baseline or pre-
remediation, semi-annual and annual, and 5-Year Review.  As stated in the ROD, the groundwater 
remedy is expected to require approximately 50 years to achieve the plume reduction performance goals.  
The plume reduction performance goals established in the ROD for areas outside the TI Waiver Zone 
extent are as follows: 
 



• 33% reduction after 15 years 
• 66% reduction after 30 years 
• 99% reduction after 50 years 



 
An increased frequency of monitoring is required during the first year of TGRS operations, and therefore, 
both a semi-annual and annual sampling event will be conducted during the first year.  During subsequent 
years, only an annual sampling event will be conducted as the rate of change in groundwater conditions is 
expected to lessen.  The scope of work for each of these sampling events is described in the following 
sections.  A comprehensive summary of the sampling scope for each of the events is provided in Table 1.   
 
2.1 Coordination with TGRS Operations 



The TGRS extraction wells will be sampled in accordance with the Operations and Maintenance Plan, 
which is a required deliverable identified in the draft O&M Partial CD SOW and will be submitted to 
EPA under separate cover.  The extraction wells will be sampled more frequently than the monitoring 
wells, and Montrose will coordinate the sampling so that extraction and monitoring wells are sampled 
simultaneously when the two sampling programs coincide. 
 
The monitoring and operational programs are closely interrelated.  The TGRS extraction and injection 
wells will be operated in a manner that optimizes remedy performance, and the monitoring well data will 
be used to optimize the remedy performance over time.  Well flow rates, drawdowns, capture zones, and 
horizontal hydraulic gradients will be optimized using the water level data collected during the 
monitoring events.  Chlorobenzene plume reduction and hydraulic containment will be optimized using 
the monitoring well sample results.  TGRS operations will impact the groundwater monitoring data, and 
conversely, the monitoring data will be used to optimize TGRS operations.  MACR reports will include a 
brief status update on TGRS operations in order to retain this interrelationship in evaluating the 
monitoring data.              
 
2.2 Groundwater Level Gauging Scope 



Groundwater levels will be gauged in advance of every sampling event in accordance with the methods 
described in Section 3.1 of this MACP.  Groundwater levels will be gauged at all Montrose-owned wells 
in order to obtain the most comprehensive water level data possible for compliance with the monitoring 
objectives.  Groundwater level gauging will not be limited to the wells planned for sampling, which 
would not provide as comprehensive a data set. 
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Gauging of water levels in all the Montrose-owned wells will also be coordinated with the responsible 
parties as indicated above to ensure that water levels are monitored concurrently.  Montrose will share its 
water level data and coordinate with the other Responsible Parties in order to generate a single 
comprehensive set of groundwater elevation data for the entire Dual Site Groundwater Operable Unit.  A 
similar approach was used during the 2012 groundwater monitoring event in which a total of 215 wells 
were gauged by Montrose and Shell.  Including the planned groundwater monitoring conducted by 
Montrose, Shell, Boeing, and ILM, an estimated 333 monitoring wells will be gauged in September 2014 
including: 
 



• 169 Water Table wells (41 by Montrose) 
• 95 MBFC wells (40 by Montrose) 
• 62 Gage Aquifer wells (39 by Montrose) 
• 7 Lynwood Aquifer wells (7 by Montrose) 



2.3 Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
TGRS operations.  Therefore, the baseline sampling event will be comprehensive in order to fully 
characterize groundwater conditions prior to the remediation.  The objective of the 5-Year Review 
sampling events is to evaluate the remedy progress relative to baseline conditions.  Therefore, in order to 
provide sufficient data for a comprehensive comparison, the groundwater monitoring scope for the 
baseline and 5-Year Review events will be identical at first.  However, over the 50 year project lifecycle, 
the scope of both annual and 5 year sampling events is expected to decrease as the plumes shrink and the 
wellfield contracts. 
 
Montrose will sample a total of 82 monitoring wells and 13 extraction wells during the baseline and 5-
Year Review sampling events as shown in Table 1.  An additional 18 monitoring wells will be sampled 
by other Responsible Parties, resulting in a total of 113 wells being sampled during the baseline and 5-
Year Review events.  The monitoring scope by water-bearing unit is summarized as follows:  
 



Water Table (Figure 16) 



A total of 17 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 5 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume extent (8 wells), with the exception of DNAPL-impacted wells, and the 
majority of perimeter wells to reliably delineate the extent of chlorobenzene at the site (14 wells), 
including all 6 monitoring wells located downgradient of SWL0049.  One well (MW-2), located 
within the DNAPL-impacted area, is included for purposes of characterizing the dissolved 
chlorobenzene concentration.     



MBFC (Figure 17) 



A total of 27 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the baseline and 5-Year Review sampling events.  An additional 9 wells will be sampled by other 
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Responsible Parties.  This sampling scope includes all monitoring wells located within the 
chlorobenzene plume (19 wells) and nearly all perimeter wells (17 wells) to reliably delineate the 
extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded from 
these events because they are too remote from the chlorobenzene plume and do not contribute to 
delineation of chlorobenzene at the site. 



Gage Aquifer (Figure 18) 



A total of 32 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 4 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume (17 wells) and nearly all perimeter wells (19 wells) to reliably delineate 
the extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded 
from these events because they are too remote from the chlorobenzene plume and do not 
contribute to delineation of chlorobenzene at the site.   



Lynwood Aquifer (Figure 19) 



A total of 6 Lynwood Aquifer monitoring wells will be sampled by Montrose during the baseline 
and 5-Year Review sampling events.  This sampling scope includes source area monitoring well 
LW-1 (8.9 ug/L chlorobenzene in November 2012) located at the Montrose Property and five 
surrounding monitoring wells (LW-2, 4, 5, 6, and 7) where no chlorobenzene is typically 
detected.  These 6 wells will effectively characterize chlorobenzene impacts to the Lynwood 
Aquifer beneath and adjacent to the Montrose Property, if any.  One Lynwood Aquifer 
monitoring well is not expected to provide meaningful groundwater data and is excluded for the 
reasons identified in Appendix A.  



 
2.4 First Year (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and therefore, are excluded from these events.   
 
Montrose will sample a total of 59 monitoring wells and 14 extraction wells during the first year semi-
annual and annual sampling events as shown in Table 1.  An additional 13 monitoring wells will be 
sampled by other Responsible Parties, resulting in a total of 86 wells being sampled during the first year 
sampling events.  The monitoring scope by water-bearing unit and the rationale for excluding certain 
wells during the first year sampling events is summarized below: 
 



Water Table (Figure 20) 



A total of 14 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 2 wells will be 
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sampled by other Responsible Parties1.  This sampling scope includes nearly all monitoring wells 
located within the chlorobenzene plume (7 wells) and sufficient perimeter wells to reliably 
delineate the extent of chlorobenzene (9 wells).  A total of 4 Water Table monitoring wells are 
not expected to provide meaningful groundwater data during the first year semi-annual and 
annual sampling events and are excluded for the reasons identified in Appendix A. 



MBFC (Figure 21) 



A total of 23 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the first year semi-annual and annual sampling events.  An additional 8 wells will be sampled by 
other Responsible Parties.  This sampling scope includes nearly all monitoring wells located 
within the chlorobenzene plume (18 wells) and sufficient perimeter wells to reliably delineate the 
extent of the chlorobenzene (13 wells).  A total of 4 MBFC monitoring wells are not expected to 
provide meaningful groundwater data during the first year sampling events and are excluded for 
the reasons identified in Appendix A. 



Gage Aquifer (Figure 22) 



A total of 21 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 3 monitoring wells 
will be sampled other Responsible Parties.  This sampling scope includes nearly all monitoring 
wells located within the chlorobenzene plume (14 wells) and sufficient perimeter wells to reliably 
delineate the extent of the chlorobenzene (10 wells).  A total of 11 Gage Aquifer monitoring 
wells are not expected to provide meaningful groundwater data during the first year sampling 
events and are excluded for the reasons identified in Appendix A.     



Lynwood Aquifer (Figure 23) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the first year 
semi-annual and annual sampling events.  This well will provide vertical characterization of 
groundwater at the Montrose Property, where chlorobenzene concentrations are highest in the 
overlying aquifers.  The rationale for excluding the remaining 5 Lynwood Aquifer wells during 
the first year sampling events is provided in Appendix A.   



2.5 Second Year and Subsequent Years (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding certain wells during these 
sampling events is summarized below by water-bearing unit:   
  



                                                           
1 Although not part of the first year sampling scope, wells MW-8 and PZL0025 are expected to be sampled by other Responsible 
Parties. 
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Water Table (Figure 24) 



A total of 11 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 2 wells will be sampled by other Responsible 
Parties.  This sampling scope includes a slightly reduced number of monitoring wells located 
within the chlorobenzene plume (5 wells) and perimeter wells (8 wells).  A total of 3 Water Table 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



MBFC (Figure 25) 



A total of 18 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the second year annual sampling event and all subsequent annual sampling events (other than the 
5-Year Review events).  An additional 8 wells will be sampled by other Responsible Parties.  
This sampling scope includes the majority of monitoring wells located within the chlorobenzene 
plume (17 wells) and a slightly reduced number of perimeter wells (9 wells).  A total of 5 MBFC 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



Gage Aquifer (Figure 26) 



A total of 15 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 3 monitoring wells will be sampled other 
Responsible Parties.  This sampling scope includes the majority of monitoring wells located 
within the chlorobenzene plume (12 wells) and a reduced number of perimeter wells (6 wells).  A 
total of 6 Gage Aquifer monitoring wells are not expected to provide meaningful groundwater 
data during the second year and subsequent events and are excluded for the reasons identified in 
Appendix A.     



Lynwood Aquifer (Figure 27) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the second year 
annual sampling event and all subsequent annual sampling events (other than the 5-Year Review 
events), i.e., no reduction in scope from the first year sampling events.  This well will provide 
vertical characterization of groundwater at the Montrose Property, where chlorobenzene 
concentrations are highest in the overlying aquifers.   
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3 FIELD SAMPLING PLAN 



A field sampling plan (FSP) was previously established for the Montrose Superfund Site in advance of 
the 2004 groundwater sampling event (H+A, 2003a), a copy of which is provided in Appendix B for 
reference.  Many of the field sampling requirements established in that FSP is still valid today.  FSP 
related issues specific to the groundwater remedy monitoring program are identified in the following 
sections. 
 
3.1 Groundwater Level Gauging 



Water levels will be gauged using an electronic water level meter equipped with an audible alarm at the 
groundwater interface.  Water levels will be measured to the nearest 0.01 feet below top of casing (TOC) 
or designated survey point.  Two readings or more will be taken to ensure the repeatability of the water 
level, i.e., the same reading.   
 
The depth to water and survey point elevation will be used to report a groundwater elevation in feet above 
mean sea level.  The depth to water, survey point elevation, and groundwater elevation for each well will 
be tabulated and reported.  Groundwater levels and elevations will be based on the National Geodetic 
Vertical Datum (NGVD) 29.  The groundwater elevations for each aquifer unit will be mapped and 
contoured to indicate the direction of groundwater flow.  Groundwater levels in select wells from each 
water-bearing unit will be graphed versus time in order to evaluate water level trends (i.e., a hydrograph).  
Horizontal hydraulic gradients will be estimated from the groundwater elevation maps.  Vertical hydraulic 
gradients between water-bearing zones at co-located monitoring well locations will be estimated using the 
groundwater elevation data.   
 
3.2 Low Flow Sampling Methodology 



In contrast to the 2003 FSP, which used a 3 purge volume or macro purge approach, groundwater samples 
will be collected using low flow sampling methods under this MACP.  Low flow sampling methods are 
currently used to sample groundwater at the Boeing C-6 Facility and ILM Site.  Low flow sampling of the 
Montrose and Del Amo monitoring wells under this MACP will provide a consistent approach across the 
Dual Site Operable Unit. 
 
Low flow sampling methods will comply with established EPA protocols (USEPA, 1996).  A low flow 
bladder pump, such as the 1.75-inch QED Environmental Systems Sample Pro, Teflon™ tubing, and a 
compressed nitrogen cylinder will be used to collect groundwater samples from the middle of the well 
screen.  The pump will be positioned in the middle of the well screen, and the well purged at a low flow 
between 200 and 400 milliliters per minute.  The water level in the well will be gauged to ensure no or 
minimal drawdown during purging.       
 
Field parameters will be monitored during well purging to ensure stable groundwater conditions prior to 
sampling.  Groundwater quality monitoring instruments will be calibrated daily (prior to use) for 
monitoring the following parameters:  temperature, pH, electric conductivity, dissolved oxygen (DO), 
oxidation reduction potential (ORP), and turbidity.  Groundwater will be purged until at least one tubing 
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volume has been removed and temperature, pH, and electrical conductivity have stabilized within ±10% 
over three consecutive readings and turbidity is below 20 Nephelometric turbidity units (NTUs).  All 
groundwater data generated during well purging will be recorded on a field purge log, which will be 
signed by the field sampler and included in the Monitoring and Aquifer Compliance Reports.  The field 
purge log will document that acceptable low flow and minimal drawdown procedures were used during 
well sampling.   



Following purging, groundwater samples will be collected directly from the pump tubing using 
laboratory-supplied sample containers.  All groundwater sample containers will be filled completely with 
no void or trapped air space.         
 
3.3 Equipment Decontamination 



Before and after each use, the non-dedicated low flow bladder pump will be properly decontaminated.  
The stainless steel pump components will be decontaminated using a standard triple rinse approach and 
non-phosphate detergent.  The disposable pump bladder and sample tubing will be replaced.  Only 
distilled water will be used for equipment decontamination; no site or tap water will be used.  Equipment 
blank samples will be collected as described in Section 5.2 to evaluate the effectiveness of the equipment 
decontamination process.  Groundwater monitoring wells will be purged in order from lowest to highest 
concentration, to the extent feasible, based on dissolved VOC concentrations observed during the prior 
monitoring event.  This approach will reduce the potential for equipment cross-contamination of 
groundwater samples.   
 
3.4 Sample Containers 



Groundwater samples will be collected in laboratory-supplied sample containers including 40 milliliter 
volatile organics analysis (VOA) vials.  All laboratory-supplied sample containers will be pre-preserved 
as appropriate.  The quantity of samples and requested analyses will be communicated to the analytical 
laboratory in advance so they can provide the appropriate type and number of pre-preserved sample 
containers.  The sample containers will be inspected in the field prior to use, and any sample containers 
that are damaged or lack a required preservative will be rejected and not used.  Custody seals will not be 
used for this project to secure individual sample containers. 
 
3.5 Sample Numbering and Labeling 



Primary samples will be labeled with a well name prefix (e.g., MW1) and a date suffix (e.g., -091514).  
The samples will also be labeled with the sample date, time, and requested analyses.  Waterproof ink will 
be used for sample labeling.     
 
3.6 Chain of Custody Procedures 



Groundwater sample information will be recorded on a chain of custody (COC) following sample 
collection.  The COC will contain all information necessary for reliable handling and analysis of the 
groundwater samples including: 
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• Sample name 
• Sample date and time 
• Sample matrix 
• Number and type of containers 
• Preservatives, if any 
• Requested analyses 
• Requested turnaround time 
• Notes or additional comments/instructions, if any 
• Project name 
• Project Manager name and contact information 
• Field Sampler name, date, and signature 



 
All information recorded on the COC will be clear, legible, and recorded in permanent waterproof ink.  
Any changes to the COC must be recorded with a single line strikethrough and initialed by the field 
sampler.  Any changes made to the COC that are not initialed by the field sampler will be disregarded.  
Upon transfer of the groundwater samples to the analytical laboratory, the laboratory courier will 
countersign the COC.   
 
3.7 Sample Transfer/Courier 



Following collection and labeling, groundwater samples will be secured against breakage using foam, 
bubble wrap, or plastic bags, and placed on ice in a plastic cooler pending transfer to the laboratory 
courier.  The COC will be placed in a sealable plastic bag and taped to the cooler lid.  The cooler lid will 
be taped shut during sample transport to the laboratory, although no custody seals will be used to secure 
the cooler lid during this project.  Since the laboratories specified for this project are both local, all 
groundwater samples will be transferred by laboratory courier and picked up directly from the project site.  
None of the groundwater samples will be shipped by commercial courier.  Any containers that are broken 
during transport to the analytical laboratory will necessitate re-sampling.     
 
3.8 Monitoring Well Installation 



No new groundwater monitoring wells are required at this time to meet the monitoring objectives 
specified in the ROD.  There are over 300 existing groundwater monitoring wells at and surrounding the 
Dual Site Groundwater Operable Unit, and over 260 monitoring wells are expected to be sampled in 
September 2015 as part of the Baseline monitoring event (including wells sampled by Montrose, Shell, 
Boeing, and ILM).  The existing monitoring wells adequately delineate the chlorobenzene plumes in the 
affected water-bearing units and are expected to provide the necessary data to meet the monitoring 
objectives specified in the ROD.   
 
EPA had considered a new Gage Aquifer monitoring well south of G-26, a boundary well where 
chlorobenzene was detected at 120 ug/L in 2012.  However, chlorobenzene concentrations at G-26 have 
been declining and dropped to 64 ug/L in March 2014 (pre-baseline monitoring event), which is below 
the ISGS of 70 ug/L.  Therefore, providing that well G-26 continues to delineate the southern extent of 
the chlorobenzene plume, no new Gage monitoring well is warranted at this location. 
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However, the extents of the chlorobenzene plume in the various aquifer units are expected to be reduced 
over time during groundwater remedial operations.  Changes in the chlorobenzene plume extents over 
time may warrant installation of a limited number of new monitoring wells in select locations.  If a new 
monitoring well is determined to be required for chlorobenzene plume delineation, a Monitoring Well 
Installation and Sampling Workplan will be submitted to EPA within 60 days and in accordance with the 
Partial CD SOW.  The workplan will provide the rationale for the new monitoring well and will address 
well siting, permitting, access, safety, schedule, drilling, construction, development, and waste 
management.  The workplan will additionally address initial groundwater gauging, sampling, and 
analysis, and will refer to the methods established in this MACP or future addendums for purposes of 
consistency. 
 
Following EPA approval of the workplan, the new groundwater monitoring well will be installed, 
developed, and sampled.  These field activities will be documented in a Monitoring Well Installation and 
Sampling Completion Report.  The report will include, at a minimum, a written summary of the well 
installation activities, a lithologic log, a well construction diagram, a well development form, a well 
purging form, a copy of the groundwater sample analytical reports, surveyed well coordinates and 
elevation, a copy of the well installation permit, and waste management documentation.  The completion 
report will be submitted to EPA within 60 days following well installation activities.  The new monitoring 
well will be incorporated into the MACP program and included in all subsequent groundwater monitoring 
events.             
 
3.9 Monitoring Well Maintenance and Abandonment 



The monitoring wells will be maintained and, if necessary, abandoned in accordance with the Partial CD 
SOW as described below. 
 
3.9.1 Monitoring Well Maintenance 



The monitoring wells will be maintained over time to ensure their integrity and the quality of the 
groundwater data collected under this MACP.  The physical condition of the monitoring wells and 
associated cap/cover will be inspected during each sampling event.  The monitoring wells and associated 
covers must be maintained in good condition to prevent infiltration of rainwater, sediment, or other 
contaminants, and to ensure the quality and reliability of the groundwater data.  The total depth of the 
monitoring wells will be measured during each sampling event and checked against construction records.  
If there is significant sediment in the bottom of a well such that a substantial portion of the well screen is 
inaccessible, then the well will be redeveloped using mechanical methods including bailing, surging, 
swabbing, and pumping.  If necessary, more robust redevelopment methods may be employed including 
use of disinfectants, clay dispersants, or acids.  If one of the more robust redevelopment methods is used, 
a logging tool may also be used to evaluate any improvements in the well screen condition following 
redevelopment.  If any maintenance to the well cap or cover is required, the well condition will be 
photographed and repairs made as soon as reasonably possible.         
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The monitoring well condition will be reported on the field purge log (described in Section 3.2), which 
will be dated and signed by the field sampler.  Any redevelopment activities conducted at monitoring 
wells associated with this program will be documented on a redevelopment log.  Any maintenance 
conducted at the monitoring wells during a monitoring period will be documented and reported in the 
Monitoring and Aquifer Compliance Report for that period.   
 
3.9.2 Monitoring Well Abandonment 



No monitoring wells require abandonment at this time.  However, there are a handful of existing 
monitoring wells that are not expected to significantly contribute to the MACP program for the 
chlorobenzene plumes.  Montrose is currently evaluating these wells and may propose to abandon them or 
transfer ownership to another Responsible Party, if appropriate.  As the chlorobenzene plumes shrink, 
perimeter monitoring wells may also be abandoned or replaced within or nearer the new chlorobenzene 
plume extent.  Additionally, given the long duration of the groundwater remedy (50 years) and despite 
proper well maintenance practices, some of the monitoring wells may lose mechanical integrity prior to 
the conclusion of the remedy and require abandonment or replacement.     
 
If an existing monitoring well is determined to require abandonment and/or replacement, a Monitoring 
Well Abandonment Workplan will be submitted to EPA within 60 days in accordance with the Partial CD 
SOW.  The workplan will provide the rationale for abandoning or replacing the existing monitoring well 
and will address well permitting, access, safety, schedule, drilling, abandonment, waste management, and 
if appropriate, well replacement.   
 
Following EPA approval of the workplan, the existing groundwater monitoring well will be abandoned or 
replaced.  Groundwater monitoring wells will be abandoned and/or replaced in accordance with State of 
California and Los Angeles County Department of Public Health (DPH) requirements.  California Well 
Standards, Bulletins 74-81 and 74-90 (DWR, 1990), specifies abandonment and construction methods for 
groundwater monitoring wells.  Well abandonment and/or well construction permits will be obtained from 
the LA County DPH in advance of any field work.  For monitoring wells located in public streets, permits 
will be obtained from the Los Angeles City and County Department of Public Works for work within the 
public right of way.   
 
MBFC, Gage, and Lynwood Aquifer monitoring wells were constructed with permanently cemented 
conductor casings and will be abandoned in place by pressure grouting the screen and annular sand pack 
using a bentonite-cement grout to approximately 5 feet below surface or alternate depth specified by the 
City or County of Los Angeles.  The well materials within the upper 5 feet will be completely removed, 
and the surface replaced to match existing.  
 
Water Table wells were not constructed with permanent conductor casings, and in accordance with Los 
Angeles County requirements, the well will be overdrilled and the entire well casing removed.  Following 
casing removal, the borehole will be backfilled to surface with a bentonite-cement grout.  The surface will 
be replaced to match existing in accordance with access agreements, City standards, or County standards 
as required.   
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Replacement groundwater monitoring wells will be constructed in an identical fashion as the original 
well, accounting for minor changes in lithology and elevations between locations.  Monitoring well casing 
materials, screen intervals, annular seals, and sand pack will all be constructed in an identical manner as 
the original well.  Soils will be logged during well replacement in order to verify lithology and target 
screen intervals.  Replacement Water Table monitoring wells will be installed using hollow-stem auger 
methods, and replacement MBFC, Gage, and Lynwood Aquifer monitoring wells will be installed using 
mud-rotary drilling methods.  Following installation, replacement monitoring wells will be developed 
using a wireline rig and sampled for initial groundwater characterization in accordance with the methods 
specified in this MACP or subsequent addendums.  Remediation-derived waste generated during the well 
abandonment and/or replacement activities will be placed in a sealed container and sampled for 
characterization pending off-site transport and disposal in accordance with State and Federal 
requirements. 
 
These field activities will be documented in a Monitoring Well Abandonment Completion Report.  The 
report will include, at a minimum, a written summary of the well abandonment activities, a copy of the 
well abandonment permit, waste management documentation, and if appropriate, documentation relating 
to the well replacement (i.e., same documentation as specified in Section 3.8).  In accordance with the 
Partial CD SOW, the completion report will be submitted to EPA within 60 days following well 
abandonment and/or replacement.   
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4 GROUNDWATER ANALYSES 



Groundwater samples will be analyzed for the presence of chemical constituents by Calscience 
Environmental Laboratories, Inc. in Garden Grove, California or Test America, Inc. in Irvine, California.  
Both environmental laboratories are certified under the National Environmental Laboratory Accreditation 
Program (NELAP; Nos. 03220CA and 01108CA respectively) and the California Environmental 
Laboratory Accreditation Program (ELAP; Nos. 2803 and 2706 respectively).  Both laboratories have 
been used extensively for groundwater sample analysis during prior monitoring events and site-related 
investigation activities, and the most recent Quality Assurance Manuals for the two proposed analytical 
laboratories are provided in Appendix D.  Because the data quality generated by these laboratories during 
prior sampling events has been acceptable, no formal audit or performance evaluation (PE) sample 
analysis will be required in advance of the monitoring work conducted under this MACP.  However, 
Montrose reserves the right to conduct future laboratory audits, require PE sample analysis, or change 
environmental laboratories should the data quality be found unacceptable during future sampling events.  
Any future change in the analytical laboratory will be coordinated with and approved by EPA and the 
State in advance.       
 
All primary groundwater samples (for all events) will be analyzed for VOCs by EPA 8260B including 
fuel oxygenates (e.g., tert-butyl-alcohol).  Baseline and 5-Year Review monitoring event samples will 
additionally be analyzed for pCBSA by EPA 314.0 modified to comply with the ROD requirements; 
semi-annual and annual monitoring event samples will not be analyzed for pCBSA unless determined to 
be necessary by EPA.  Select groundwater samples may additionally be analyzed for other chemicals 
relevant to TGRS operations as needed, e.g., arsenic by EPA 6010B.  Groundwater samples will be 
analyzed in accordance with the requested analyses on the COC and within EPA recommended holding 
times.  Any results analyzed beyond EPA recommended holding times will either be qualified or rejected 
entirely, thereby requiring re-sampling.  Full raw laboratory data packages will be requested for at least 
10% of the primary samples.  Standard laboratory data packages will be provided for the remaining 90% 
of the primary samples.  Full raw data packages will include the case narratives, completed COC 
documentation, laboratory analysis results reporting forms, quality control (QC) summary forms, and the 
raw data generated from each analytical method performed, such as sample preparation sheets, instrument 
run logs, calibration data, chromatograms, calculation sheets, and instrument generated quantitation 
reports. 
 
4.1 Reporting Limits 



The laboratory reporting limits will be sufficiently low as to characterize chemical concentrations to 
levels comparable to the ISGS.  For undiluted samples, the environmental laboratory will achieve the 
minimum reporting limits specified in Table 2.  Estimated concentrations detected below the reporting 
limit but above the method detection limit will be reported by the laboratory and flagged with a “J”.  If 
necessary to quantify secondary contaminants to ISGS levels, multiple dilutions or runs will be conducted 
by the laboratory in an effort to accurately quantify the secondary contaminants. 
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4.2 Electronic Database 



Montrose will work cooperatively with EPA and the other Responsible Parties to establish a uniform 
electronic database for the groundwater monitoring data collected in accordance with this MACP.  An 
electronic database such as MS Access or equivalent will be used for the project, either a single electronic 
database for all Responsible Parties, or alternately, multiple databases of identical type and format.  All 
electronic data deliverables (EDDs) will be downloaded to the electronic database to eliminate the 
potential for errors during data entry.  Any data qualifiers added during validation will also be recorded in 
the electronic database.  The database will contain all monitoring data collected for the Dual Site 
Operable Unit and will be managed in accordance with the Data Management Plan, to be submitted under 
separate cover as required by the Partial CD SOW.  The Data Management Plan will identify the database 
software, the desired fields and format, and how electronic data will be uploaded.  The Data Management 
Plan will additionally address security and access protocols, database maintenance and quality assurance, 
and methods for downloading and/or generating reports, tables, or graphs of electronic monitoring data.  
The database will be provided or made available to all parties associated with the Dual Site Groundwater 
Operable Unit including EPA and the State.    
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5 QUALITY ASSURANCE PROJECT PLANNING 



A quality assurance project plan (QAPP) was previously established for the Montrose Superfund Site in 
advance of the 2004 groundwater sampling event (H+A, 2003b), a copy of which is provided in 
Appendix C for reference.  Many of the quality assurance requirements established in that QAPP are still 
valid today.  QAPP related issues specific to the groundwater remedy monitoring program are identified 
in the following sections and were prepared in accordance with EPA guidance (USEPA, 2002). 
 
5.1 Trip Blanks 



One trip blank will be placed in every cooler containing more than one primary groundwater sample for 
purposes of evaluating cross-contamination during transport of the samples to the laboratory.  Trip blanks 
will be provided by the analytical laboratory and labeled with the prefix “TB” and a date suffix, e.g., “-
091514”.  As a laboratory-certified clean water sample, the trip blanks will be listed as the first sample on 
every chain of custody containing more than one primary groundwater sample.  Trip blanks will be 
analyzed for VOCs by EPA 8260B.   
 
5.2 Equipment Blanks 



One equipment blank will be collected for every field work day where groundwater wells were purged 
using a non-dedicated pump.  Following decontamination of the sample pump between wells, distilled or 
laboratory-certified clean water will be poured over the pump and collected in laboratory supplied glass 
containers for purposes of evaluating cross-contamination from field sampling equipment.  Equipment 
blanks will be labeled with the prefix “EB“ and a date suffix, e.g., “-091514”.  Equipment blanks will be 
analyzed for the same chemicals and methods as the primary samples.  Equipment blank samples will be 
listed after the trip blank on the chain of custody where appropriate.  If only dedicated pumps were used 
to purge groundwater wells, then no equipment blank will be collected. 
 
5.3 Duplicates 



One duplicate groundwater sample will be collected for every 10 primary samples (a 10% frequency) in 
order to evaluate the precision of the groundwater data.  The duplicate sample will be collected, handled, 
and analyzed in an identical manner to the primary sample in order to evaluate the reproducibility of the 
groundwater data.  Duplicate samples will be labeled with a prefix of the well name and a suffix of “00”, 
e.g., a duplicate sample for MW-1 would be MW-100.  The duplicate sample will be listed on the chain of 
custody immediately after the primary sample.  The relative percent difference (RPD) between the 
primary and duplicate sample pairs will be calculated to evaluate groundwater data precision. 
 
5.4 Field Blanks 



Field blanks will be collected only under circumstances where groundwater samples have the potential to 
be impacted by chemicals present in ambient air.  Specifically, if samples are collected in area with 
chemical odors are present, adjacent to a generator, operating vehicles, or in the presence of any other 
VOC-generating source, then a field blank will be collected for purposes of evaluating cross-
contamination in the field during sampling.  Field blanks will be labeled with a prefix of “FB“ and a date 
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suffix, e.g., “-091514”.  Field blanks will be analyzed for VOCs by EPA 8260B.  If there are no ambient 
odors or sources of VOCs in the vicinity of the sampling area, then no field blank will be collected.   
 
5.5 Split Samples 



In contrast with the 2003 QAPP, no split samples will be collected during monitoring of the groundwater 
remedy for analysis by a third party laboratory.  The laboratories identified in this MACP have been used 
during prior sampling events and have demonstrated an acceptable level of analytical data quality.  
Additionally, the quality assurance measures identified in this MACP are expected to effectively 
demonstrate the quality of the laboratory data, and therefore, collection of split samples during monitoring 
of the groundwater remedy is unnecessary.  However, split samples may be collected in the future at the 
request of EPA or Montrose if necessary to verify laboratory data quality.     
 
5.6 MS/MSDs 



One matrix spike and matrix spike duplicate (MS/MSD) sample will be collected every 20 primary 
groundwater samples (a 5% frequency) to evaluate the precision and accuracy of the groundwater data.  
Following collection of the primary sample, additional groundwater samples will be collected in 
laboratory supplied glass containers and indicated as an MS/MSD sample in the notes section column of 
the chain of custody.  The MS/MSD samples will be spiked with known concentrations of target 
compounds and analyzed along with the primary samples.  The MS/MSD results will evaluated against 
the control limits for detection of the target compounds including percent recoveries (%R) for the MS and 
MSD samples and RPD for the MS/MSD sample pairs.  If necessary, the analytical laboratory will 
supplement the field supplied MS/MSD samples with laboratory supplied samples to comply with 
laboratory requirements for MS/MSD analysis (i.e., minimum 1 in 20 samples analyzed).   
 
5.7 Data Validation 



Data validation is a systematic process of reviewing and qualifying the analytical data presented against 
an established set of criteria.  Validation is performed to ensure the quality of collected data and to assess 
limitations on usability, as well as to evaluate laboratory compliance with specified methods and 
protocols.  The groundwater data will be validated in accordance with the site-specific Quality Assurance 
Project Plan (QAPP), the National Functional Guidelines for Superfund Organic Methods Data Review 
(USEPA, 2008), and the National Functional Guidelines for Inorganic Data Review (USEPA, 2004), as 
applicable to the analytical methods used during the project.  Data validation qualifiers will be assigned to 
all definitive-level data that do not meet analytical and quality control criteria.  Level III or Tier 2 
validation review will be performed on 100% of the groundwater samples.  Level IV or Tier 3 validation 
review will be performed on a minimum of 10% of the groundwater samples.   



However, if the analytical laboratories selected for this project consistently demonstrate high quality 
analytical data, then Montrose may propose to discontinue the Tier 3 validation review during future 
monitoring events.  The laboratories selected for this project have successfully characterized groundwater 
with an acceptable level of data quality during prior monitoring events.  Additionally, there is an 
extensive sampling history, and MACP monitoring results that are consistent with historical trends may 
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not warrant a Tier 3 validation review.  Instead, a high level validation review may be reserved for MACP 
monitoring results that are anomalous, if any.    



The following documentation and criteria will be evaluated during data validation:   



Organic Analyses 



 Case Narrative 
 Data Summary Sheets 
 Sample Custody 
 Holding Times 
 Initial and Continuing Calibrations 
 Laboratory and Field Blanks 
 Laboratory Control Sample (LCS) and LCS duplicate (LCSD) Recoveries and Relative Percent 



Differences (RPDs) 
 Matrix Spike/Matrix Spike Duplicates (MS/MSD) Recoveries and RPDs 
 Surrogate Recoveries for System Monitoring Compounds 
 Internal Standard Areas (SW8260B) 
 Target Compound Identification and Quantitation (Level IV only) 
 Method Detection Limits (MDL) and Reporting Limits (RL) 
 Instrument Run Logs  
 Sample Chromatograms (Level IV or Tier 3 only) 
 Sample Preparation Sheets 
 Field Duplicates 



Data validation qualifiers will be assigned by the data validator to all definitive-level data that failed to 
meet specified analytical and QC criteria according to requirements specified in the QAPP and the 
Functional Guidelines.  The qualifiers that will be used to flag validated and verify analytical data are 
summarized below:   



J  The analyte was reported as detected by the laboratory, the result is an 
estimate due to QC parameter exceeding specified control limits.   



UJ  The analyte was reported as ND by the laboratory, the result is an estimate 
due to QC parameter exceeding specified control limits.   



U (detected, but blank-
qualified) 



The analyte was tested for and detected above the MDL, but is considered 
non-detected (ND) at the reported value due to detection in an associated 
blank at a level greater than one-fifth the reported concentration in the 
sample.   



P The laboratory analysis of a project-specific performance evaluation (PE) 
sample did not meet the vendor-specified recovery criteria for this 
compound.  



R (unusable) The result is rejected due to QC failure or data quality limitations.  The 
presence or absence of the analyte in the sample cannot be verified, or the 
reported result is so severely compromised as to be unusable. 
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Instances where specified criteria are not met, if any, will be discussed in the respective Data Validation 
Reports (DVRs).  Data qualified as "R" will be considered rejected and unusable.  Data qualified with the 
"J" or “UJ” qualifiers will be considered estimated and usable within the constraints of the final data 
usability assessment.  Data qualified with the "U" qualifier will be considered non-detected at the reported 
value and usable to demonstrate the analyte is not present above the reported concentration.   
 
5.8 PARCC Data Quality Assessment 



The laboratory data quality will be assessed relative to the performance goals of precision, accuracy, 
representativeness, completeness, and comparability (PARCC) as follows:   



Precision 



Precision measures the reproducibility of the experimental value for the same parameter in the same 
sample under the same conditions.  The parameters evaluated to assess precision during the data 
validation process are the relative percent differences (RPDs) for MS/MSDs and field duplicates.  RPD 
control limits for MS/MSD pairs (20% for most VOCs) are specified in Table 3.  There are no RPD 
performance goals for duplicate sample pairs specified in the National Functional Guidelines for 
Superfund Organic Methods Data Review (USEPA, 2008), but typically, RPDs of less than 50% indicate 
good data precision.  The 2003 QAPP allowed RPDs up to 100% when chemical concentrations for either 
the primary or duplicate sample were within 10 times the reporting limit.  However, when chemical 
concentrations are within 5 times the reporting limit, RPDs will not be used to evaluate precision.  
Instead, the level of precision will be considered acceptable if the percent difference (%D) is less than 2 
times the reporting limit.   



Accuracy 



One of the major objectives of the data validation process is to evaluate the accuracy of the data collected.  
Accuracy measures the deviation between the reported or experimental value and the true value.  To 
assess accuracy, known concentrations of the analytes of interest will be spiked into samples and percent 
recoveries of the spiked analytes will be calculated.  The parameters evaluated to assess accuracy during 
the data validation process include surrogate recoveries where applicable, laboratory control samples, and 
matrix spike recoveries.  The acceptance limits specified by the laboratory for recoveries will be used to 
assess data accuracy as shown in Table 3.  Additional factors affecting accuracy such as calibration, 
analyte identification, and quantitation will also be reviewed.   



Representativeness 



Representativeness measures how accurately the sample data reflect the actual media and environmental 
conditions being measured.  Proper sampling protocols will be followed to ensure that samples collected 
represent the actual medium and that no contamination was introduced during sample collection.  Proper 
sample handling and preservation will be observed in the field to ensure that the samples maintain their 
integrity while being transported to the laboratory for analysis. 
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Completeness 



Completeness is defined as the percentage of data that are within the acceptance criteria for a given data 
set and are, therefore, considered valid.  Completeness is measured by comparing the total number of 
acceptable parameters (valid data) against the total number of parameters analyzed.  Valid or acceptable 
data consist of parameters that met all the QC acceptance criteria and parameters that were estimated and 
qualified as "J" or “UJ” and can still be used for their intended purpose.   
   



Comparability 



Comparability reflects the internal consistency of the measurements and how well the data set can be 
compared to another data set generated by a different organization.  The generation of comparable data 
requires the use of certified or approved laboratories and established and widely accepted protocols that 
produce comparable results.  Nationally accepted sampling and testing methods approved by the EPA will 
be used during the monitoring program to ensure a high degree of comparability. 
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6 REPORTING 



Monitoring and aquifer compliance reports (MACRs) will document the groundwater monitoring, 
gauging, sampling, and analytical results for purposes of assessing remedy performance and 
demonstrating compliance with ROD requirements.  The MACRs will meet the reporting requirements 
established in the Partial CD for TGRS O&M, and at a minimum, will include: 
 



• Text summary of groundwater gauging, sampling, and analytical results 
• Evaluation of compliance with ROD requirements for hydraulic containment, plume reduction, 



and pCBSA monitoring 
• Tabulated groundwater depth to water and elevation data  
• Evaluation of horizontal and vertical hydraulic gradients 
• Sample matrix table 
• Tabulated laboratory results 
• Tabulated quality control sample results (blanks, duplicates, and MS/MSD results) 
• Groundwater elevation contour maps, one for each of four water-bearing units 
• Hydrograph of select wells in each of four water-bearing units (for evaluating water level trends) 
• Chlorobenzene isoconcentration contour maps for each of four water-bearing units 
• pCBSA isoconcentration contour maps for each of four water-bearing units, if analyzed 
• Graphs of chlorobenzene and pCBSA versus time for select wells in each of four water-bearing 



units (for evaluating concentration trends)  
• Data quality assessment (PARCC analysis) 
• Detailed data validation reports 
• Well purge forms 
• Documentation of monitoring well maintenance, if any (e.g., photographs or redevelopment log) 
• Electronic copies of laboratory reports 



 
Montrose will coordinate and collaborate with the other Responsible Parties to provide either a single, 
comprehensive MACR for all sites, or alternately, multiple MACRs that are consistent in format, 
nomenclature, and data presentation.  The groundwater elevation maps will reflect the cumulative data set 
from all Responsible Parties, and if separate MACRs are submitted, Montrose will work collaboratively 
with the other Responsible Parties to present identical sets of groundwater elevation contours.  Montrose 
will provide chlorobenzene and pCBSA isoconcentration maps and data evaluation, and it is assumed that 
Shell will provide benzene isoconcentration maps and data evaluation.  Similarly, it is assumed that the 
TCE Responsible Parties will provide TCE isoconcentration maps and data evaluation.  Montrose will not 
be responsible for presenting or evaluating the distribution of benzene, TCE, or other dissolved 
contaminants not associated with the Montrose Site.   
 
Although the overall remedy performance will be re-evaluated as part of the routine 5-Year Reviews, 
each MACR will include an evaluation of compliance with ROD requirements for hydraulic containment, 
plume reduction, and pCBSA monitoring.  Each sampling event is expected to generate valuable data in 
evaluating and optimizing the performance of the groundwater remedy.  Therefore, the groundwater data 
will not only be reported but evaluated against the remedy performance objectives.  Any 
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recommendations for optimizing the remedy performance or modifying the monitoring program, based on 
the groundwater data, will be provided in each MACR.      
 
Additional documentation may be submitted in the MACRs as warranted by the groundwater data and 
sampling program activities within any particular monitoring period.  Examples of such additional 
documentation include: 
 



• Well abandonment documentation 
• Well installation or replacement documentation including well location map, borelog, well 



construction diagram, and well development log 
• Hydraulic or aquifer test well data 
• Updated lithologic cross-sections, if appropriate 



 
MACRs will be submitted to EPA and the State within approximately 90 days of receiving the final 
laboratory data package for each sampling event.  This schedule will provide sufficient time to complete 
tabulation, mapping, validation, and evaluation of the groundwater data as well as collaboration with the 
other Responsible Parties. 
 
6.1 Containment Transgressions 



Upon receipt of laboratory results, the groundwater data from each sampling event will be evaluated for 
evidence of containment transgressions, if any.  Containment transgressions refer to adverse migration of 
chemicals outside the containment zone or TI Waiver extent, either laterally or vertically.  The 
groundwater remedy is intended to hydraulically contain dissolved chemicals within the TI Waiver Zone 
extent while simultaneously shrinking the plume outside the TI Waiver Zone.  Any adverse migration of 
chemicals outside the TI Waiver Zone extent would be counter-productive to the remedy and 
protectiveness requirements.  Due to the time critical nature of the issue, any potential adverse migration 
will be promptly reported to EPA.  Although the routine MACRs will document containment 
transgressions, if any, and the associated corrective action, initial reporting of the issue would be 
accelerated ahead of the routine monitoring report schedule. 
 
6.2 5-Year Reviews 



In addition to the semi-annual and annual MACRs, a comprehensive review of the groundwater remedy 
performance and protectiveness will be conducted every 5 years in accordance with EPA requirements.  
The reviews will be conducted in accordance with the Comprehensive 5-Year Review Guidance (USEPA, 
2001) including site inspections, project personnel interviews, protectiveness evaluation, evaluation of 
new information or toxicity data, and overall evaluation of the remedy performance relative to the original 
decision documents.  To support the review process, the groundwater model will be updated if needed to 
predict future remedy performance and estimate pore volume flushing rates.  Updating of the computer 
model is not anticipated between 5-Year Reviews unless warranted by site conditions.  In addition to the 
routine MACR, a separate 5-Year Review Report will be generated and a public notice issued.  
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6.3 Flow Model Recalibration 



As requested by EPA, the groundwater flow model will be recalibrated in 2015 following establishment 
of stable pumping water levels.  TGRS operations will be intermittent during the startup and testing phase 
of the remedy, but stable pumping water levels are expected to be established shortly after the startup and 
testing phase.  Groundwater level gauging data from the first monitoring event with stable TGRS 
operations, likely either the March or September 2015 event, will be used to recalibrate the groundwater 
flow model.  Early recalibration of the flow model will allow use of this valuable predictive model during 
the first 5 years of the remedy, i.e., in lieu of waiting for the first 5-Year Review to recalibrate the flow 
model. 
 
6.4 Production Well Surveys 



A survey of drinking water production wells within the area of impact at the Dual Site Operable Unit will 
be conducted in accordance with Provision 16.03 of the ROD.  A preliminary well survey was previously 
conducted at the Dual Site Operable Unit as documented in Section 7.5 and Figure 7-8 of the ROD (EPA, 
1999).  No drinking water production wells were identified within the area of chlorobenzene impacts to 
groundwater.  The nearest drinking water production wells were located between 0.5 and 1 miles from the 
toe of the chlorobenzene plume in the MBFC, but these production wells were primarily screened in the 
Silverado Aquifer which occurs at approximately 450 feet bgs at the Dual Site Operable Unit (i.e., below 
Lynwood Aquifer).   
 
In accordance with the ROD and Partial CD, the survey will be updated and will include any drinking 
water production wells within: 
 



1. The areal extent of the dissolved chlorobenzene plume; 
2. The areal extent of detected pCBSA concentrations in groundwater; and 
3. The area within ¼-mile of the two above areas. 



 
The well survey report will be submitted to EPA in accordance with the deliverables schedule established 
in the Partial CD SOW.  Any drinking water production wells identified within the three areas defined 
above, if any, will be sampled initially and every 5 years thereafter and tested for the presence of 
dissolved chemicals associated with the Dual Site Operable Unit including pCBSA.  The results of the 
initial production well sampling will be reported to EPA under separate cover.  However, Montrose may 
elect to combine the production well sampling results with the 5-Year Review MACR, as appropriate. 
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



UBA MW-1 63 - 73 130,000 X X X X ‐‐ ‐‐ ‐‐ ‐‐ X
UBA MW-2 66.7 - 76.7 380,000 X -- -- X -- -- -- -- X
UBA MW-3 64.4 - 74.4 <2.0 X X X X X -- -- -- X
UBA MW-4 64.9 - 74.9 18,000 X X X X -- -- -- -- X
UBA MW-5 61.5 - 72.5 480 X X -- X -- -- -- -- X
UBA MW-6 65 - 80 26 X X X X -- -- -- -- X
UBA MW-7 65 - 80 <200 -- -- -- -- X -- -- -- X
UBA MW-8 65 - 80 3.5 X -- -- X X -- -- -- X
UBA MW-9 66 - 81 200 X X -- X -- -- -- -- X
UBA MW-10 62 - 77 <2.0 X -- -- X -- -- -- -- X
UBA MW-11 62 - 77 930 X X X X -- -- -- -- X
UBA MW-12 61 - 76 2,800 X X X X -- -- -- -- X
UBA MW-13 62 - 77 3,700 -- -- -- -- -- -- -- -- X
UBA MW-14 58 - 73 380 -- -- -- -- -- -- -- -- X
UBA MW-16 59 - 76 <4.0 X X X X -- -- -- -- X
UBA MW-17 65 - 81 <2.0 -- -- -- -- X -- -- -- X
UBA MW-19 63 - 79 <1 X -- -- X -- -- -- -- X
UBA MW-20 57 - 73 <20,000 -- -- -- -- -- -- -- -- X
UBA MW-21 54 - 70 <1 -- -- -- -- -- -- X -- X
UBA MW-22 57 - 73 <2 X X X X -- -- -- -- X
UBA MW-23 60 - 75 <0.50 X X -- X -- -- -- -- X
UBA MW-24 49 - 64 <1.0 X X X X -- -- -- -- X
UBA MW-25 56 - 71 59 -- -- -- -- -- -- -- -- X
UBA MW-26 59 - 74 <2.0 X X X X -- -- -- -- X
UBA MW-27 59 - 75 <2.0 -- -- -- -- -- -- X -- X
UBA MW-28 54 - 71 <50 X -- -- X -- -- X -- X
UBA MW-29 57 - 73 <1000 -- -- -- -- -- -- X -- X
UBA MW-30 54 - 70 <1 X X X X -- -- -- -- X
UBA MW-31 64.5 - 79.5 7.8 X X X X X -- -- -- X
UBA PZL0025 43.5 - 63.5 <1 X -- -- X -- -- X X
UBA SWL0049 42-66 12,000 X X X X -- -- -- -- X
UBA UBE-1 60.7 - 90.7 360,000 -- -- -- -- -- -- -- -- X
UBA UBE-2 72 - 82 -- -- -- -- -- -- -- -- -- X
UBA UBE-3 68 - 88 -- -- -- -- -- -- -- -- -- X
UBA UBE-4 62 - 92 -- -- -- -- -- -- -- -- -- X
UBA UBE-5 75 - 85 -- -- -- -- -- -- -- -- -- X
UBA UBT-1 60 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-2 50 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-3 60 - 91 220,000 -- -- -- -- -- -- -- -- X
UBA UBI-1 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA UBI-2 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA MBFB-OW-1 80 - 96 -- -- -- -- -- X -- -- -- X



Rationale      



E of plume near waste pits; part of Del Amo program



Aquifer Unit 



Monitor SE corner of Montrose Property
Located in Former CPA; part of DNAPL monitoring program
Monitor western plume extent; part of ILM monitoring program 
Monitor N boundary of Montrose Property
Monitor E boundary of Montrose Property



Delineate downgradient extent SE of Montrose Property



Delineate downgradient extent of plume
Delineate downgradient extent of plume
Remote downgradient well S of Torrance Blvd
Delineate downgradient extent of plume
E of plume near Del Amo; part of Del Amo program



W of plume; part of ILM monitoring program



Delineate downgradient extent of plume



Delineate E extent of plume
Delineate E extent of plume on Jon St
Delineate E extent of plume at LADWP
Adjacent to MBFB-EW-1
Delineate downgradient extent of plume



E of plume at Del Amo; part of Del Amo program
E of plume at Del Amo; part of Del Amo program



Monitor S of Montrose Property; LADWP ROW
LNAPL present in well; part of ILM monitoring program
Monitor upgradient of plume; part of ILM monitoring program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well



Wells to be 
Gauged by 
Montrose



DNAPL extraction well



Delineate N extent of plume at GLJ Holdiings
Delineate NE and upgradient extent of plume



W of plume on Denker Ave; part of ILM program
N of plume at Boeing
Remote upgradient well at Del Amo
E of plume at Del Amo; part of Del Amo program



DNAPL extraction well



Delineate downgradient extent of plume



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Observation well near BF-IW-1; part of ILM program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well
HD pilot injection well at Montrose Property
HD pilot injection well at Montrose Property
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Table 1
Groundwater Sampling Matrix
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Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



BFS BF-1 113.5 - 124 11 X X X X X -- -- -- X
BFS BF-2 114 - 124.5 77,000 X X X X -- -- -- -- X
BFS BF-3 113.5 - 124 6,100 X X -- X -- -- -- -- X
BFS BF-4 112 - 123 15,000 X (X) -- X -- -- -- -- X
BFS BF-5 122 - 132 3.9 X X -- X -- -- -- -- X
BFS BF-6 115 - 125 9,100 -- -- -- -- -- -- -- -- X
BFS BF-7 106 - 116 23,000 -- -- -- -- -- -- -- -- X
BFS BF-9 107 - 128 19,000 X X X X -- -- -- -- X
BFS BF-10 120 - 130 21 X X X X -- -- -- -- X
BFS BF-11 104 - 124 5,600 X X X X -- -- -- -- X
BFS BF-12 110 - 120 1,500 X X X X -- -- -- -- X
BFS BF-13 117 - 137 <120 -- -- -- -- -- -- X -- X
BFS BF-14 111 - 121 730 X X X X -- -- -- -- X
BFS BF-15 98 - 113 10,000 X X X X -- -- -- -- X
BFS BF-16 103 - 124 3,000 X X X X -- -- -- -- X
BFS BF-17 100 - 120 3,800 X X X X -- -- -- -- X
BFS BF-19 128 - 133 <2.0 X X X X -- -- -- -- X
BFS BF-20 110 - 129 1,700 X X X X X -- -- -- X
BFS BF-21 96 - 121 1,500 X X X X -- -- -- -- X
BFS BF-22 87 - 117 45 X X X X -- -- -- -- X
BFS BF-23 101 - 116 2.9 X X -- X -- -- -- -- X
BFS BF-24 96 - 121 26,000 X X X X -- -- -- -- X
BFS BF-25 94 - 104 <0.5 X X X X -- -- -- -- X
BFS BF-26 90 - 105 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-27 101 - 121 <0.5 X (X) -- X -- -- -- -- X
BFS BF-28 92 - 110 <0.5 X X -- X -- -- -- -- X
BFS BF-29 100 - 120 200 X X X X -- -- -- -- X
BFS BF-30 82 - 113 <0.5 X -- -- X -- -- -- -- X
BFS BF-31 105 - 135 1 X X X X -- -- -- -- X
BFS BF-32A** 65 - 115 <2.0 X X -- X -- -- -- -- X
BFS BF-33** 60 - 100 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-34 106 - 126 <40 -- -- -- -- X -- -- -- X
BFS BF-35 105.5 - 126 1,500 X X X X -- -- -- -- X
BFS BF-36 111 - 126 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-OW-1 110 - 122 20 X -- -- X X -- -- -- X
BFS BF-OW-3 70 - 120 14,000 -- -- -- -- -- -- -- -- X
BFS BF-OW-4 138 - 173 - -- -- -- -- -- -- -- -- X
BFS CMW001 99-124 7,900 X X X X -- X -- --
BFS CMW002 99-124 32,000 X X X X -- X -- --
BFS G-02WC -- 1,200 X X X X -- -- X X
BFS LBF-OW-2 135 - 137 - -- -- -- -- -- -- -- -- X
BFS LBF-OW-3 134 - 136 47,000 -- -- -- -- -- -- -- -- X
BFS MWC017 100-125 1.2 X X X X -- X -- --
BFS MWC021 97-122 <1 X X X X -- X -- --
BFS SWL0027 119-135 <1 X (X) -- X -- -- -- -- X
BFS SWL0033 124.3 - 140 4,400 X X X X -- -- X --
BFS SWL0058 118.1 - 127.7 360 X X X X -- -- X X



Observation well near BF-IW-1; part of ILM program



Delineate NW plume boundary; part of ILM program
Source area well along S boundary of Montrose Property
Source area well at Montrose Property
Source area well near BF-EW-5 at Montrose Property
Delineate NE plume boundary at Jon St
Delineate plume SE of Montrose Property at LADWP ROW
Adjacent to BF-EW-1
Source area well at Montrose Property
Delineate E boundary of plume
Delineate plume N of BF-EW-4
Delineate eastern boundary of plume



Delineate NE plume boundary on Francisco St
Delineate W plume boundary; part of ILM program



Observation well adjacent to BF-EW-2
Observation well adjacent to G-EW-3
Delineate plume N of CMW002; part of Boeing program
Delineate N of Montrose Property; part of Boeing program



Delineate N extent of plume; part of Boeing program



Delineate W of BF-EW-3
Delineate S plume boundary



Delineate SW boundary of plume
Delineate S of BF-22



Remote ND well SW of plume; screened across zones 



Delineate E plume boundary; part of Del Amo program



Delineate SW boundary of plume



Delineate plume SE of Montrose Property
Delineate plume center SE of Montrose Property
Delineate S boundary of plume
Delineate plume downgradient of BF-EW-2



Upgradient well; redundant to BF-1; part of ILM program
Delineate N plume boundary; W of CMW002
Remote ND downgradient sentinel well



Downgradient of BF-25; historically ND
Delineate toe of plume
Delineate toe of plume



LBF observation well adjacent to BF-EW-1
LBF observation well adjacent to BF-EW-2



Delineate plume SE of Montrose Property
Delineate E extent of plume at Alpine Village (BF-IW-2)
Delineate N extent of plume; part of Boeing program



Delineate NE plume boundary; part of Del Amo program



Sentinel well W of plume; screened across multiple zones



Delineate plume center N of BF-EW-2
Delineate toe of plume



Delineate E extent of plume



E of plume and adjacent to G-11; part of Del Amo program
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Gage BL-13C 154-164 1,200 X X X X X -- -- --
Gage G-1 140.5 - 161 990 X -- -- X -- -- -- -- X
Gage G-2 155 - 175.5 16,000 X X X X -- -- -- -- X
Gage G-3 145.5 - 166 470 X X -- X -- -- -- -- X
Gage G-4 154 - 194 71 X X X X -- -- -- -- X
Gage G-5 151 - 190 3,500 X X X X -- -- -- -- X
Gage G-6 149 - 190 1,500 -- -- -- -- -- -- -- -- X
Gage G-8 140 - 180 580 X X X X -- -- -- -- X
Gage G-9 171 - 213 73 X X X X -- -- -- -- X
Gage G-11* 177 - 217 20 X -- -- -- -- -- -- -- X
Gage G-12 158 - 198 1,100 X X X X -- -- -- -- X
Gage G-13 157 - 197 3,900 X -- -- X -- -- -- -- X
Gage G-14 155 - 195 <1 X -- -- X -- -- -- -- X
Gage G-15 142 - 182 13 X -- -- X -- -- -- -- X
Gage G-16 145 - 185 <2.0 X X -- X -- -- -- -- X
Gage G-17 172 - 212 280 X X X X -- -- X X X
Gage G-18 161 - 201 2.9J X (X) -- X -- -- -- -- X
Gage G-19A 160 - 200 20 X X X X -- -- -- -- X
Gage G-20 155 - 175 <2.0 X X X X X -- -- -- X
Gage G-21 149 - 169 <10 X X -- X -- -- -- -- X
Gage G-22 152 - 192 700 -- -- -- -- -- -- -- -- X
Gage G-23 148 - 178 <0.50 X X X X -- -- -- -- X
Gage G-24 138.3 - 178.3 750 X X X X -- -- -- -- X
Gage G-25 124 - 164 30 X X X X -- -- -- -- X
Gage G-26 132 - 172 120 X X X X -- -- -- -- X
Gage G-27 124 - 164 <0.50 X X -- X -- -- -- -- X
Gage G-28 148 - 188 <0.50 X -- -- X -- -- -- -- X
Gage G-29 157 - 197 1.5 X -- -- X -- -- -- -- X
Gage G-30 135 - 165 <0.50 X X -- X -- -- -- -- X
Gage G-31 145 - 175 <0.50 -- -- -- -- -- -- -- -- X
Gage G-32 160 - 190 <0.50 X -- -- X -- -- -- -- X
Gage G-33 143 - 173 2.5 X -- -- X -- -- -- -- X
Gage G-34 147 - 187 <0.50 -- -- -- -- -- -- -- -- X
Gage G-35 150 - 190 0.51 X X X X -- -- -- -- X
Gage G-OW-1 140 - 185 <1 -- -- -- -- X -- -- -- X
Gage G-OW-3 145 - 155 2,200 X X X X -- -- -- -- X
Gage G-OW-4 138 - 173 2,200 -- -- -- -- -- -- -- -- X
Gage SWL0026 195-210 17 X X X X -- -- -- --
Gage SWL0034 -- 6,600 X X X X -- -- -- -- X
Gage SWL0063 172-187 <1.0 X -- -- X -- -- X X



Lower Gage LG-1 88.5 - 209 8.6 X X -- X -- -- -- -- X
Lower Gage LG-2 185 - 205 120 X (X) -- X -- -- -- -- X



NE of plume at Del Amo; part of Del Amo program
Delineate plume center SE of Property on Budlong Ave
Delineate E extent of plume at Alpine Village (BF-IW-2)



Delineate plume at N boundary of Montrose Property
Source area well at SE corner of Montrose Property



Delineate NE boundary of plume on Jon St
Delineate plume center E of Property on LADWP ROW
Adjacent to G-EW-1
Delineate SW boundary of plume



Delineate E boundary of plume; part of Del Amo program
Delineate E boundary of plume



Delineate W of Montrose Property; part of ILM program



Delineate W of plume at Farmer Bros



Delineate W boundary of plume; part of ILM program
Delineate N boundary of plume; historically ND
Adjacent to G-EW-2
Delineate S boundary of plume
Delineate N of G-EW-3



Delineate toe of plume
Observation well near G-IW-1; part of ILM program
Observation well on Royal Blvd near G-EW-5
Observation well adjacent to G-EW-3



SE sentinel well at Montrose Property; adjacent to G-2



Remote ND well; far downgradient of plume
pCBSA monitoring well
Sentinel well W of plume and G-25
Remote ND well S of Carson St



Delineate W boundary of plume
Delineate S of G-EW-3
Sentinel ND well S of plume and G-23
Sentinel ND well SE of plume and S of G-35



Sentinel well at center of Montrose Property



Located between G-EW-4 and G-EW-5



Delineate SE boundary of plume
NE of plume; being converted to injection well
Delineate plume center SE of Property on Catalina St
Delineate plume center SE of Property on Budlong Ave



Delineate SW boundary of plume



Sentinel ND well SW of plume



Delineate NE of plume on Francisco St



Delineate plume at S boundary of Montrose Property



pCBSA monitoring well
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Lynwood LW-01 230 - 250 8.9 X X X X -- -- -- -- X
Lynwood LW-02 232 - 252 0.06 X (X) -- X -- -- -- -- X
Lynwood LW-03 238 - 259 0.15 -- -- -- -- -- -- -- -- X
Lynwood LW-04 225 - 245 <2 X (X) -- X -- -- -- -- X
Lynwood LW-05 230 - 250 <2 X (X) -- X -- -- -- -- X
Lynwood LW-06 235 - 255 <2 X (X) -- X -- -- -- -- X
Lynwood LW-07 230 - 250 <2 X (X) -- X -- -- -- -- X



100 82 58 99 13 4 11 5 127
82 79 45 81



Notes:



(X) = The need to sample these wells will be evaluated based on a review of the baseline data and will be performed as approved by the regulatory agencies
MCB = Monochlorobenzene
ug/L = Micrograms per liter
All sampling events exclude 14 TGRS extraction wells to be sampled at startup and routinely thereafter in accordance with Operation & Maintenance Plan
*Well G-11 will be converted to a TGRS injection well and will not be sampled following the baseline event



Wells to be Sampled by Montrose:



X = Well to be included in sampling event



Total Wells Per Event:



Sentinel well at Montrose Property; adjacent to LG-2
E sentinel well at LADWP; adjacent to G-5



SE sentinel well at WM; adjacent to G-6
Sentinel well at N Montrose boundary; adjacent to G-1
Sentinel well at E Montrose boundary; near MW-5
Sentinel well at S Montrose boundary; adjacent to G-3



NE sentinel well at Francisco Ave; adjacent to G-14
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Acetone 10 3.5
Benzene 0.50 0.32
Bromobenzene 0.50 0.33
Bromochloromethane 1.0 0.38
Bromodichloromethane 0.50 0.20
Bromoform 0.50 0.34
Bromomethane 1.0 0.38
2-Butanone 5.0 2.9
n-Butylbenzene 0.50 0.34
sec-Butylbenzene 0.50 0.23
tert-Butylbenzene 0.50 0.38
Carbon Disulfide 1.0 0.44
Carbon Tetrachloride 0.50 0.22
Chlorobenzene 0.50 0.14
Chloroethane 0.50 0.34
Chloroform 0.50 0.22
Chloromethane 0.50 0.22
2-Chlorotoluene 0.50 0.34
4-Chlorotoluene 0.50 0.33
Dibromochloromethane 0.50 0.24
1,2-Dibromo-3-Chloropropane 5.0 2.9
1,2-Dibromoethane 0.50 0.34
Dibromomethane 0.50 0.34
1,2-Dichlorobenzene 0.50 0.17
1,3-Dichlorobenzene 0.50 0.17
1,4-Dichlorobenzene 0.50 0.31
Dichlorodifluoromethane 1.0 0.24
1,1-Dichloroethane 0.50 0.19
1,2-Dichloroethane 0.50 0.18
1,1-Dichloroethene 0.50 0.20
c-1,2-Dichloroethene 0.50 0.24
t-1,2-Dichloroethene 0.50 0.26
1,2-Dichloropropane 0.50 0.24
1,3-Dichloropropane 1.0 0.24



1.0 0.42
0.50 0.28
0.50 0.18
0.50 0.35
0.50 0.32
10 2.6



0.50 0.42
0.50 0.14
1.0 0.38
5.0 2.7
1.0 0.41



Table 2



Monitoring and Aquifer Compliance Plan



1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene



Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



2,2-Dichloropropane
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Table 2



Monitoring and Aquifer Compliance Plan
Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



0.50 0.38
0.50 0.32
0.50 0.24
0.50 0.22
0.50 0.22
0.50 0.26
0.50 0.25
0.50 0.25
0.50 0.19
0.50 0.26
0.50 0.32
0.50 0.23
0.50 0.25
1.0 0.25
0.50 0.15
0.50 0.33
5.0 2.2
0.50 0.27
0.50 0.24
0.50 0.39
0.50 0.29
10 4.1



0.50 0.24
0.50 0.22
0.50 0.24
50 17



Notes:
1 Undiluted groundwater sample; limits for diluted samples will be higher.
ug/L = Micrograms per liter



Styrene
n-Propylbenzene



1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene



Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
Ethanol



Methyl-t-Butyl Ether (MTBE)



1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene
o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane



1,1,1,2-Tetrachloroethane
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Acetone 80 - 120 40 - 140 20 ---
Benzene 80 - 120 80 - 120 20 ---
Bromobenzene 80 - 120 75 - 125 20 ---
Bromochloromethane 80 - 120 65 - 135 20 ---
Bromodichloromethane 80 - 120 75 - 120 20 ---
Bromoform 80 - 120 70 - 130 20 ---
Bromomethane 80 - 120 30 - 145 20 ---
2-Butanone 80 - 120 30 - 150 20 ---
n-Butylbenzene 77 - 123 70 - 135 20 ---
sec-Butylbenzene 80 - 120 70 - 125 20 ---
tert-Butylbenzene 80 - 120 70 - 130 20 ---
Carbon Disulfide 80 - 120 35 - 160 20 ---
Carbon Tetrachloride 74 - 134 65 - 140 20 ---
Chlorobenzene 80 - 120 80 - 120 20 ---
Chloroethane 80 - 120 60 - 135 20 ---
Chloroform 80 - 120 65 - 135 20 ---
Chloromethane 80 - 120 40 - 125 20 ---
2-Chlorotoluene 80 - 120 75 - 125 20 ---
4-Chlorotoluene 80 - 120 75 - 130 20 ---
Dibromochloromethane 80 - 120 60 - 135 20 ---
1,2-Dibromo-3-Chloropropane 80 - 120 50 - 130 20 ---
1,2-Dibromoethane 79 - 121 80 - 120 20 ---
Dibromomethane 80 - 120 75 - 125 20 ---
1,2-Dichlorobenzene 80 - 120 70 - 120 20 ---
1,3-Dichlorobenzene 80 - 120 75 - 125 20 ---
1,4-Dichlorobenzene 80 - 120 75 - 125 20 ---
Dichlorodifluoromethane 80 - 120 30 - 155 20 ---
1,1-Dichloroethane 80 - 120 70 - 135 20 ---
1,2-Dichloroethane 80 - 120 70 - 130 20 ---
1,1-Dichloroethene 78 - 126 70 - 130 20 ---
c-1,2-Dichloroethene 80 - 120 70 - 125 20 ---
t-1,2-Dichloroethene 80 - 120 60 - 140 20 ---
1,2-Dichloropropane 79 - 115 75 - 125 20 ---
1,3-Dichloropropane 80 - 120 75 - 125 20 ---



80 - 120 70 - 135 20 ---
80 - 120 75 - 130 20 ---
80 - 120 70 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 75 - 125 20 ---
80 - 120 55 - 130 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 60 - 135 20 ---
80 - 120 55 - 140 20 ---
80 - 120 70 - 130 20 ---
80 - 120 65 - 135 20 ---
80 - 120 80 - 130 20 ---
80 - 120 65 - 130 20 ---
80 - 120 45 - 150 20 ---
80 - 120 75 - 120 20 ---
80 - 120 55 - 140 20 ---



Isopropylbenzene



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



2,2-Dichloropropane
1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone



p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



80 - 120 65 - 135 20 ---
80 - 120 65 - 130 20 ---
80 - 120 80 - 130 20 ---
80 - 120 75 - 125 20 ---
79 - 127 70 - 125 20 ---
80 - 120 60 - 145 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 75 - 130 20 ---
80 - 120 10 - 150 20 ---
72 - 132 50 - 145 20 ---
80 - 120 75 - 130 20 ---
80 - 120 80 - 120 20 ---
69 - 123 65 - 125 20 ---
63 - 123 46 - 154 35 ---
59 - 137 81 - 123 20 ---
69 - 123 74 - 122 20 ---
70 - 120 76 - 124 20 ---
28 - 160 60 - 138 35 ---



--- --- --- 68 - 120
--- --- --- 80 - 127
--- --- --- 80 - 128
--- --- --- 80 - 120



Notes:
1 Based on Control Limits Established by Calscience Environmental Laboratories
LCS = Laboratory Control Spike
MS = Matrix Spike
MSD = Matrix Spike Duplicate
%R = Percent Recovery
RPD = Relative Percent Difference



1,2,4-Trichlorobenzene



o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene



Toluene-d8



Ethanol
1,4-Bromofluorobenzene
Dibromofluoromethane
1,2-Dichloroethane-d4



Methyl-t-Butyl Ether (MTBE)
Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
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Rationale for Monitoring Well Exclusions 



This appendix presents the rationale for excluding certain wells from the groundwater monitoring scope 
as indicated in Sections 2.3 through 2.5 of the Monitoring and Aquifer Compliance Plan (MACP) for the 
Montrose Superfund Site in Los Angeles, California.  This rationale is presented as requested by EPA in 
comments dated December 18, 2013 (USEPA, 2013) regarding the draft MACP scope submitted on 
November 8, 2013 (AECOM, 2013b).   
 
The groundwater monitoring events specified in the MACP include the baseline event, the first year 
events (semi-annual and annual), second year and subsequent events (annual), and 5-Year review events.  
The monitoring objectives vary between events, and therefore, it is reasonable that the monitoring scopes 
also vary in accordance with the objectives.  There are some monitoring wells that are not expected to 
provide meaningful data relative to the monitoring objectives, and the rationale for excluding those wells 
is presented below by sampling event and water-bearing unit.     
 
Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
Torrance Groundwater Remediation System (TGRS) operations.  Therefore, the baseline sampling event 
will be comprehensive in order to fully characterize groundwater conditions prior to the start of 
remediation.  The objective of the 5-Year Review sampling events is to evaluate the remedy progress 
relative to baseline conditions.  Therefore, in order to provide sufficient data for a comprehensive 
comparison, the groundwater monitoring scope for the baseline and 5-Year Review events will be 
identical at first.  One Lynwood Aquifer monitoring well is not expected to provide meaningful 
groundwater data during these sampling events and is excluded for the reasons identified below. 
 
Lynwood Aquifer 



LW-3:  This monitoring well is located northeast of the Montrose Property and is co-located with 
monitoring well G-14 in the overlying Gage Aquifer, where no chlorobenzene is detected (<1 ug/L).  This 
upgradient monitoring well was sampled 9 times between 1989 and 2012, and chlorobenzene was 
typically non-detectable (<1 ug/L) over this period.  A chlorobenzene concentration of 0.15 B,J ug/L was 
detected in November 2012, although the detection was consistent with blank contamination.  The vertical 
extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose 
Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-14 (<1 ug/L).  
The lateral extent of chlorobenzene in the Lynwood Aquifer northeast and upgradient from LW-1 will be 
characterized at LW-6.  Therefore, sampling of LW-3 is unnecessary and is excluded from the baseline 
and 5-Year Review events.     



First Year Sampling Events (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
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program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and the rationale for excluding these wells during the first year sampling 
events is summarized below by water-bearing unit. 
 
Water Table Unit 



MW-2:  This monitoring well is located in the mobile DNAPL source area at the Montrose Property.  
This well was sampled 11 times between 1985 and 1988, and chlorobenzene was detected at elevated 
concentrations up to 380,000 ug/L in 1988.  The chlorobenzene concentration at this well is expected to 
remain close to the solubility limits for many years due to the presence of DNAPL, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-10:  This monitoring well is located northeast and upgradient from the Montrose Property.  This well 
was sampled 20 times between 1989 and 2006, and no chlorobenzene above the ISGS has been detected 
at this well since 1998.  The chlorobenzene concentration at this upgradient well is expected to remain 
non-detectable or below the ISGS following the start of TGRS operations, and therefore, sampling of this 
well during the first year sampling events is unnecessary. 



MW-19:  This monitoring well is located north and upgradient from the Montrose Property.  This well 
was sampled 21 times between 1990 and 2009, and chlorobenzene was between <1 and 9 ug/L (typically 
<1 or <2 ug/L).  The chlorobenzene concentration at this upgradient well is expected to remain non-
detectable or significantly below the ISGS following the start of TGRS operations, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-28:  This monitoring well is located east/northeast and upgradient of the Montrose Site.  This well 
was sampled 18 times between 1991 and 2006, and no chlorobenzene has been detected in this well since 
1993.  Dissolved VOCs associated with the Del Amo Superfund Site have been historically detected in 
this well.  The chlorobenzene concentration at this well is expected to remain non-detectable following 
the start of TGRS operations, and therefore, sampling of this well during the first year sampling events is 
unnecessary. 



Middle Bellflower C Sand (MBFC) 



BF-4:  This monitoring well is located at the Montrose Property and in close proximity to extraction well 
BF-EW-5, which will be sampled more frequently during TGRS operations.  This well is also surrounded 
by monitoring wells BF-2, BF-3, and BF-9, which will be sampled during the first year events.  
Chlorobenzene concentrations at the Montrose Property will be adequately characterized by the other 
wells, and therefore, sampling of BF-4 during the first year would be redundant and is unnecessary.  This 
well was sampled 32 times between 1987 and 2008, and chlorobenzene was between 12,000 to 42,000 
ug/L.    



BF-27:  This monitoring well is located outside the toe of the chlorobenzene plume and southwest of 
monitoring wells BF-25 and BF-28.  Chlorobenzene concentrations at the toe of the plume will be 
adequately characterized by wells BF-25 and BF-28, and therefore, sampling of BF-27 during the first 
year events would be redundant and is unnecessary.  This well was sampled 7 times between 1991 and 
2012, and no chlorobenzene has been detected in this well. 
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BF-30:  This monitoring well is located southwest of BF-22, which delineates the extent of the 
chlorobenzene plume in this area.  Providing that the chlorobenzene concentration at BF-22 remains 
below the ISGS, sampling of BF-30 would be redundant and is unnecessary.  This well was sampled 9 
times between 1991 and 2012, and no chlorobenzene has been detected in this well. 



SWL0027:  This monitoring well is located east of the chlorobenzene plume and is co-located with 
injection well BF-IW-2.  This well was sampled 10 times between 1993 and 2004, and no chlorobenzene 
has been detected in this well.  Although Montrose is not currently planning to inject groundwater into 
BF-IW-2 (due to its limited capacity), the chlorobenzene concentration at this location is expected to 
remain non-detectable following the start of TGRS operations, and therefore, sampling this well during 
the first year events is unnecessary. 



Gage Aquifer 



G-1:  This monitoring well is located at the northern boundary of the Montrose Property.  Wells G-20 and 
G-21 delineate the northern extent of the chlorobenzene plume in the Gage Aquifer, and wells G-2 and G-
3 characterize the dissolved chlorobenzene concentrations at the Montrose Property.  Therefore, sampling 
well G-1 during the first year events would not provide any useful data for characterizing the extent of the 
chlorobenzene plume that is not already provided by the other wells. This well was sampled 17 times 
between 1987 and 2004, and chlorobenzene was between 170 and 990 ug/L. 



G-11:  This monitoring well will be converted to an injection well and connected to the TGRS system.  
Since this well will receive treated groundwater from the TGRS system, the chlorobenzene concentration 
at this well will be less than the ISGS as required by the ROD.  There is no merit in sampling well G-11 
following the baseline sampling event.  This monitoring well was sampled 21 times between 1989 and 
2006, and chlorobenzene was between <1 and 20 ug/L.     



G-13:  This monitoring well is located in close proximity to extraction well G-EW-4, which will be 
sampled more frequently during TGRS operations.  Therefore, sampling well G-13 during the first year 
events would be redundant and is unnecessary.  This monitoring well was sampled 19 times between 
1989 and 2009, and chlorobenzene was between 1,100 and 4,400 ug/L.     



G-14:  This monitoring well is located northeast of the Montrose Property.  This well was sampled 17 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The extent of the 
chlorobenzene plume in this area is adequately characterized during the first year by G-21 to the west and 
G-4 to the south.  Sampling of G-14 during the first year events is unnecessary.   



G-15:  This monitoring well is located at the Farmer Brothers Property and south of the Montrose 
Property.  This well was sampled 4 times between 1991 and 2004, and chlorobenzene was between 11 
and 19 ug/L.  The extent of the chlorobenzene plume south of the Montrose Property will be characterized 
by G-16 and G-25, and therefore, sampling of G-15 during the first year events is unnecessary. 



G-18:  This monitoring well is located east of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations in this area are adequately delineated by G-19A to the west and SWL0026 
to the east, and therefore, sampling of this well during the first year events is unnecessary.  This 
monitoring well was sampled 8 times between 1991 and 2012, and chlorobenzene was between <1 and 
2.9 ug/L. 
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G-28:  This monitoring well is located outside the toe of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and 
therefore, sampling of G-28 during the first year events is unnecessary.  This monitoring well was 
sampled 5 times between 2005 and 2012, and chlorobenzene was between <0.5 and 2.6 ug/L. 



G-32:  This monitoring well is located well outside the toe of the chlorobenzene plume in the Gage 
Aquifer, approximately 3,000 feet southeast of the chlorobenzene plume extent.  chlorobenzene 
concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and therefore, 
sampling of G-32 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and no chlorobenzene has been detected in this well.  



G-33:  This monitoring well is located southwest of the Farmer Brothers Property.  chlorobenzene 
concentrations in this portion of the Gage Aquifer are characterized by well G-25 (30 ugL), and therefore, 
sampling of G-33 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and chlorobenzene was between <2 and 3 ug/L.   



SWL0063:  This monitoring well is located at the Del Amo Superfund Site and north of the 
chlorobenzene plume in the Gage Aquifer.  Chlorobenzene concentrations north of the chlorobenzene 
plume at the Del Amo Site are adequately characterized by SWL0036, and therefore, sampling of 
SWL0063 is unnecessary.  This monitoring well was sampled 2 times in 2006 and 2012, and no 
chlorobenzene has been detected in this well.  



LG-2:  This Lower Gage monitoring well is co-located with Lynwood Aquifer monitoring well LW-1, 
which will be sampled during the first year events.  Therefore, sampling LG-2 is unnecessary to 
characterize the vertical extent of chlorobenzene in the saturated zone.  This monitoring well was sampled 
7 times between 1989 and 2004, and chlorobenzene was between 120 and 390 ug/L. 



Lynwood Aquifer 



LW-2:  This monitoring well is located east of the Montrose Property and is co-located with monitoring 
well G-5 in the overlying Gage Aquifer.  This monitoring well was sampled 13 times between 1989 and 
2012, and chlorobenzene was typically non-detectable (<1 ug/L) over this period.  An chlorobenzene 
concentration of 0.06 B,J ug/L was detected in November 2012, although the detection was consistent 
with blank contamination.  The vertical extent of chlorobenzene in the Lynwood Aquifer will be 
characterized at LW-1 located at the Montrose Property, where chlorobenzene concentrations in the 
overlying Gage are higher than at G-5 (3,900 ug/L).     



LW-4:  This monitoring well is located southeast of the Montrose Property and is co-located with 
extraction well G-EW-1 in the overlying Gage Aquifer.  This monitoring well was sampled 7 times 
between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose Property, 
where chlorobenzene concentrations in the overlying Gage are the highest. 



LW-5:  This monitoring well is located at the northern boundary of the Montrose Property and is co-
located with monitoring well G-1 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
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Montrose Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-1 
(990 ug/L). 



LW-6:  This monitoring well is located in the northeast corner of the Montrose Property.  This monitoring 
well was sampled 5 times between 1991 and 2006, and no chlorobenzene has been detected in this well.  
The vertical extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the 
center of the Montrose Property, where chlorobenzene concentrations in the overlying Gage Aquifer are 
higher than in the northeast corner.   



LW-7:  This monitoring well is located at the southern boundary of the Montrose Property and is co-
located with monitoring well G-3 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
Montrose Property, where chlorobenzene concentration in the overlying Gage Aquifer are higher than at 
G-3 (470 ug/L). 



Second Year and Subsequent Sampling Events (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding these wells during the 
second year and subsequent sampling events is summarized below by water-bearing unit.   



Water Table Unit 



MW-5:  This monitoring well is located in the northeast corner of the Montrose Property and is 
upgradient from the Water Table extraction wells.  This well was sampled 21 times between 1985 and 
2004, and chlorobenzene was detected at 480 ug/L in 2004.  The chlorobenzene concentration at this 
upgradient well is expected to decline following the start of TGRS operations, and therefore, sampling of 
this well during the second year and subsequent annual monitoring events is not expected to provide any 
meaningful groundwater data. 



MW-9:  This monitoring well is located north of the Montrose Property and is upgradient from the Water 
Table extraction wells.  This well was sampled 18 times between 1989 and 2009, and no chlorobenzene 
was detected at this well in 2008 and 2009 (<10 ug/L).  The chlorobenzene concentration at this 
upgradient well is expected to remain below the ISGS following the start of TGRS operations, and 
therefore, sampling of this well during the second year and subsequent annual monitoring events is not 
expected to provide any meaningful groundwater data. 



MW-23:  This monitoring well is one of six perimeter Water Table wells located southeast of the 
chlorobenzene plume.  This well was sampled 18 times between 1989 and 2012, and no chlorobenzene 
has ever been detected in this well (<0.5 ug/L in 2012).  The other five perimeter monitoring wells in this 
area adequately delineate the extent of chlorobenzene in the water table, and therefore, sampling of this 
well during the the second year annual event and subsequent annual events (except for 5-Year Review) is 
unnecessary. 
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MBFC 



BF-3:  This monitoring well is located at the Montrose Property and upgradient from extraction well BF-
EW-5.  Chlorobenzene concentrations at the Montrose Property will be adequately characterized by BF-2, 
BF-9, and BF-EW-5 (all of which exhibit higher chlorobenzene concentrations than BF-3), and therefore, 
sampling of BF-3 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 15 times between 1987 and 2006, and chlorobenzene was 6,100 
ug/L in 2006. 



BF-5:  This monitoring well is located east of the Montrose Property, east of the chlorobenzene plume, 
and upgradient/cross-gradient from MBFC extraction wells.  Chlorobenzene concentrations at this well 
are expected to remain below ISGS levels following the start of TGRS operations, and therefore, 
sampling of BF-5 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 23 times between 1989 and 2006, and chlorobenzene has been 
below the ISGS since 1995 (3.9 ug/L in 2006). 



BF-23:  This monitoring well is located southeast of the Montrose Property and east of the chlorobenzene 
plume.  Chlorobenzene concentrations at this well are expected to remain below ISGS levels following 
the start of TGRS operations, and therefore, sampling of BF-23 during the second year and subsequent 
annual events (except for 5-Year Review) is unnecessary.  This well was sampled 18 times between 1991 
and 2006, and the chlorobenzene concentration has been below the ISGS since 1994 (1.3 ug/L in 2006). 



BF-28:  This monitoring well is located southeast of the chlorobenzene plume (toe of plume) and is 
redundant to monitoring well BF-25.  Sampling of BF-28 during the second year and subsequent annual 
events (except for 5-Year Review) is unnecessary.  This well was sampled 9 times between 1991 and 
2012, and chlorobenzene has never been detected at this well in concentrations exceeding the ISGS (<0.5 
ug/L in 2012). 



BF-32A:  This monitoring well is located southwest of Farmer Brothers and west of the chlorobenzene 
plume.  This well was sampled 8 times between 1995 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding the ISGS since 1996 (<2 ug/L in 2006).  The concentration at this well is 
expected to remain below the ISGS following the start of the TGRS operations, and therefore, sampling 
of BF-32A during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary. 



Gage Aquifer 



G-3:  This monitoring well is located at the southern boundary of the Montrose Property and upgradient 
of extraction well G-EW-1.  This well was sampled 16 times between 1987 and 2004, and chlorobenzene 
was between 240 and 2,200 ug/L (470 ug/L in 2004).  Upgradient source area concentrations will be 
monitored at well G-2, which exhibits the highest chlorobenzene concentrations at the Montrose Property.  
Therefore, sampling of G-3 is unnecessary during the second year and subsequent annual sampling events 
(except for 5-Year Reviews). 



G-16:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 6 times between 1991 and 2006, and no chlorobenzene has ever been 
detected in this well (<2 ug/L in 2006).  The chlorobenzene concentration at this well is expected to 
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remain below ISGS levels following the start of TGRS operations, and therefore, sampling of this well 
during the second year and subsequent sampling events is unnecessary (except for 5-Year Reviews). 



G-21:  This monitoring well is located north of the Montrose Property and north of the chlorobenzene 
plume.  This well was sampled 4 times between 2004 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<10 ug/L in 2006).  The chlorobenzene concentration at this 
upgradient monitoring well is expected to remain below ISGS levels following the start of TGRS 
operations, and therefore, sampling of G-21 during the second year and subsequent annual sampling 
events is unnecessary (except for 5-Year Reviews). 



G-27:  This monitoring well is located southeast of the Montrose Property and south of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<0.5 ug/L in 2012).  This monitoring well is redundant to 
perimeter well G-23 to the north where no chlorobenzene has been detected, and therefore, sampling of 
G-27 during the second year and subsequent annual sampling events is unnecessary (except for 5-Year 
Reviews). 



G-30:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and no chlorobenzene has been detected 
at this well (<0.5 ug/L in 2012).  The chlorobenzene concentration at this well is expected to remain 
below ISGS levels following the start of TGRS operations, and therefore, sampling of this well during the 
second year and subsequent sampling events is unnecessary (except for 5-Year Reviews).   



LG-1:  This monitoring well is located in the southeast corner of the Montrose Property and is co-located 
with Gage Aquifer monitoring well G-2.  This well was sampled 14 times between 1987 and 2006, and no 
chlorobenzene concentrations in excess of the ISGS has been detected since 1987 (8.6 ug/L in 2006).  
Monitoring well LW-1 will delineate the vertical extent of chlorobenzene at the Montrose Property, and 
therefore, sampling of LG-1 during the second year and subsequent sampling events is unnecessary 
(except for 5-Year Reviews). 
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FINAL 
FIELD SAMPLING PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 
 
 



1.0  PROJECT DESCRIPTION 
 



This Field Sampling Plan (FSP) has been prepared for Montrose Chemical Corporation of 



California (Montrose) in accordance with the requirements outlined in Section 7.0 of the 



Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  This FSP describes the objectives, rationale, methods, and 



procedures for baseline groundwater sampling to be conducted at the Site. 



 



This FSP was developed in accordance with the EPA guidance document “Preparation of a U.S. 



EPA Region 9 Field Sample Plan for EPA-Lead Superfund Projects, Document Control 



No. 9QA-06-93” (EPA, 1994). 



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" refers to an approximate two 



acre portion of the Property where most of the manufacturing operations were historically 



performed. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 
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additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 



the purposes of this FSP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose. 



 



In addition, the term dichlorodiphenyltrichloroethane (DDT) or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC) or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentrations of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  OVERVIEW OF THE FIELD EFFORT 



 



Groundwater monitoring under this FSP will consist of water level measurement and groundwater 



sampling.  Water levels will be measured in all Montrose monitor wells and groundwater samples 



will be collected from selected monitor wells during baseline sampling.    



 



1.4  DATA NEEDS AND USES 



 



Data needs and the intended uses of the data to be collected are presented below.  A Quality 



Assurance Project Plan has been prepared for sampling to be conducted as part of this FSP 



(Hargis + Associates [H+A], 2003b).   



 



A summary table of data uses and limitations for baseline sampling is presented in Table 1. 



 



Water quality data will be collected to assess the distribution and lateral and vertical extent of 



groundwater contamination within the upper Bellflower aquitard, Bellflower sand, Gage aquifer, 
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and Lynwood aquifer at the Montrose Site.  In order to meet the Baseline Sampling objectives 



outlined in Sections 1.2, 4.1.1 and 4.2.1, groundwater samples will be analyzed for VOCs using 



EPA Method 8260B, and for pCBSA using modified EPA Method 314 (Table 2).  Data will be used 



as a baseline data set for the groundwater modeling that will be conducted in accordance with the 



UAO SOW.  In addition, this data will be used to evaluate the needs for additional wells in 



accordance with the UAO SOW for monitoring of pCBSA and TCE. 



 



Groundwater samples will also be collected from selected wells and analyzed to monitor changes 



in the concentration of DDT, BHC and other organochlorine pesticides using EPA 



Method 8081A. 



 



In 2002, Montrose evaluated the potential for plugging to occur in injection wells during remedial 



action.  In response to EPA and California Environmental Protection Agency, Department of 



Toxic Substances Control comments regarding this evaluation, additional parameters that will 



be analyzed during the baseline sampling will include total Kjeldahl nitrogen (TKN), nitrate, 



nitrite, and total phosphorus and orthophosphorus.  These additional parameters will be 



analyzed in groundwater samples collected from four Bellflower sand and four Gage aquifer 



monitor wells (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and slime forming 



bacteria.  This data will be used to determine if biological fouling could negatively impact 



groundwater extraction, collection, treatment, distribution and injection systems associated with 



the groundwater remedy.   



 
To support anticipated engineering studies, groundwater samples would be collected from four 



wells in each unit undergoing extraction, or a total of 12 samples for the analysis of inorganic 



parameters.  The inorganic parameters that will be analyzed include general minerals, California 



Title 22 metals, and selected additional analytes including ammonium, total silica, sulfide, color, 



suspended solids, total settleable solids, boron, cobalt, molybdenum, strontium, vanadium, total 



organic carbon, total recoverable petroleum hydrocarbons, total coliform, pseudomonas, and 



heterotrophic plate count (Table 2). 
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2.0  BACKGROUND 
 



Background information related to the Site and previous groundwater investigations is outlined 



in Sections 2.1 through 2.5. 



 



2.1  SITE LOCATION AND DESCRIPTION 



 



The Property occupies approximately 13 acres in the City of Los Angeles near Torrance, 



California (Figures 1 and 2).  The Property is bounded by the Union Pacific Railroad right-of-way 



and Normandie Avenue to the east; Jones Chemical Company and a right-of-way owned by the 



Los Angeles Department of Water and Power to the south; and the former Boeing Realty 



Corporation, and Frito-Lay to the west. The Property is generally flat.  Elevations range from 



approximately 40 feet above mean sea level (msl) to 45 feet msl.  The surrounding area consists 



of mixed residential, commercial, and industrial facilities.  The property is easily accessible by city 



streets in the area and Interstates 405 and 110.  The Los Angeles International Airport is located 



approximately 10 miles from the property.   



 



2.2  STRATIGRAPHY 



 



The stratigraphy of the Site was defined using published regional geologic data and by 



site-specific data collected from monitor wells and borings drilled during multiple Site 



investigations.  For more information about the stratigraphy at the Site, the reader is referred to 



the Remedial Investigation (RI) report (EPA, 1998).  



 



The stratigraphy of the Site starting at land surface consists of fill material, the Playa deposits, 



the Palos Verdes sand, the Bellflower aquitard, the Gage aquifer, an unnamed aquitard, and the 



Lynwood aquifer (H+A, 1990).  Three geologic units comprise the vadose zone encountered at 



the Site: recent Playa deposits, late Pleistocene marine deposits referred to as the Palos 



Verdes sand, and the upper portion of the Pleistocene Bellflower aquitard. 
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Fill material consisting of moderately to highly plastic dark brown clay is generally encountered 



from land surface to approximately 3 feet.  The Playa deposits, consisting of an olive-brown 



clayey silt or silty clay are generally encountered beneath the fill material to a depth of 



approximately 25 feet below land surface (bls).  The Palos Verdes sand, consisting of a 



fine-grained, light olive brown sand, is generally encountered to a depth of approximately 



45 feet bls.  A well-cemented fossiliferous sand is encountered at the base of the Palos Verdes 



sand.  



 



The Bellflower aquitard immediately underlies the Palos Verdes sand.  Three lithologically 



distinct subunits of the Bellflower aquitard are encountered at the Site:  the upper Bellflower 



aquitard, the Bellflower sand, and the lower Bellflower aquitard.  The first groundwater beneath 



the Site is encountered within the upper Bellflower aquitard at a depth of approximately 70 feet 



bls.  The upper Bellflower aquitard consists of fine-grained sand, silty sand, silt and clay.  These 



sediments are interbedded, discontinuous, and vary in thickness.  The upper Bellflower aquitard 



is encountered to a depth of approximately 100 feet bls.  The Bellflower sand underlies the 



upper Bellflower aquitard.  The Bellflower sand is a fine- to medium-grained sand.  The 



Bellflower sand is encountered to a depth of approximately 130 feet bls.  The lower Bellflower 



aquitard, consisting of a brown silty sand and silt, is encountered beneath the Bellflower sand to 



a depth of approximately 140 feet bls.   



 



The Gage aquifer, consisting of fine-grained sand, is encountered beneath the lower Bellflower 



aquitard to a depth of approximately 220 feet bls.  An unnamed aquitard underlying the Gage 



aquifer has been informally named the Gage-Lynwood aquitard.  It consists of silt, sandy silt, 



and/or clayey silt interbedded with fine-grained silty sand and appears to be laterally continuous 



across the Site.  



 



The upper 20 feet of the Lynwood aquifer consists of dark gray fine- to medium-grained sand.  



This sand is frequently underlain by as much as 8 feet of dark gray silt or clay of varying 



plasticity.  Approximately 10 to 30 feet of gray, well-graded sand, gravelly sand, and sandy 



gravel with some silty sand interbeds underlie the top 20 to 30 feet of the Lynwood aquifer. The 



Lynwood aquifer occurs approximately between 270 to 305 feet bls across the Site.  The 



thickness of the Lynwood aquifer, based on borings drilled at the Site, varies from 33 feet to 



greater than 108 feet.  
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An unnamed aquitard, approximately 205 feet thick beneath the Site, separates the Lynwood 



aquifer and the underlying Silverado aquifer beneath and east of the Site.  The Silverado aquifer 



consists of fine- to coarse-grained blue-gray sands and gravels with discontinuous layers of silt 



and clay.  These deposits reportedly attain a maximum thickness of about 500 feet. 



 



2.3  HYDROGEOLOGY 



 



Most of the recharge to the West Coast Basin aquifers occurs at the West Coast Barrier Project 



and the Dominguez Gap Barrier Project.  Fresh water is injected into a line of injection wells that 



parallels the coastline.  The injected water forms a freshwater pressure ridge that acts as a 



barrier to protect basin groundwater from saltwater intrusion.  A slight seaward flow of 



groundwater is maintained between the barrier and the ocean that prevents intrusion of 



seawater.  Most of the injected water flows from the barrier toward the interior of the basin.  



 



The regional direction of groundwater flow within the West Coast Basin is controlled by the 



injection barriers and pumping centers.  The predominant flow direction in the Silverado Aquifer 



is to the east from the West Coast Basin Barrier Project to pumping centers located in Gardena, 



Wilmington, and Carson.  



 



The groundwater flow direction in the upper Bellflower aquitard is variable.  In the vicinity of the 



Site, the direction of groundwater flow in September 1995 and 2002 was to the south and 



southeast (H+A, 2002).  The direction of groundwater flow at the Site in October 1995 was more 



southerly than the direction of the groundwater flow during the period from 1987 through 1990.  



 



The direction of groundwater flow in the Bellflower sand in the vicinity of the Site in 



September 2002 was to the southeast (H+A, 2002).  The regional direction of groundwater flow 



in the Bellflower sand has been relatively consistent since 1987. 



 



The direction of groundwater flow in the Gage aquifer is approximately east-southeast and 



appears to be uniform across the Site.  The direction of groundwater flow in September 2002 
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was generally consistent with the direction of groundwater flow observed during the period 1987 



through 1995 (H+A, 2002).  



 



The direction of groundwater flow in the Lynwood aquifer in October 2002 was to the east (H+A, 



2002).  This indicates that a shift in the direction of groundwater flow in the Lynwood aquifer has 



occurred since October 1995 when the direction of flow was to the southeast.   



 



2.4  SITE HISTORY 



 



Montrose manufactured DDT at the Site from 1947 to 1982.  The facility was closed in 1982 and 



the Site subsequently cleared and capped with asphalt.  Previous investigations addressing the 



potential for contamination at the Site included on- and off-property sampling of soil, groundwater, 



sediment, and surface water.  The investigations were performed by the EPA, its contractors, the 



California Department of Health Services, the Regional Water Quality Control Board, and 



Montrose’s consultants.  The RI Report provides a detailed summary of the Site history (EPA, 



1998).   



 



2.5  PREVIOUS INVESTIGATIONS 



 



Groundwater monitoring has been conducted by Montrose since 1985.  A total of 95 monitor 



and text/extraction wells were originally constructed as part of RI activities conducted by 



Montrose to evaluate the nature and extent of Montrose-related compounds in groundwater 



(Figure 2).  A number of monitor wells have been destroyed by different entities during 



construction, grading, or paving activities on surrounding properties.  Presently there are 



85 monitor wells and four test/extraction wells at the Site (Table 3). 



 



Quarterly groundwater monitoring of all Montrose monitor wells was conducted until 1990, when 



an EPA-approved key well monitoring program was implemented and frequency of monitoring, 



the number of sampling locations, and the level of documentation required were reduced (EPA, 



1998).  The number of sampling locations and number of analytes for the key well monitoring 
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program were further reduced to 11 wells in 1992.  The key well monitoring program concluded 



in January 1993.   



 



In addition to the Montrose Rl, other groundwater contamination investigations have been 



conducted by other parties in the vicinity of the Montrose site.  In particular, an Rl has been 



conducted at the adjacent Del Amo Site by Dames & Moore (D&M) on behalf of the Del Amo 



respondents.  For additional information, please refer to the RI Report or the most recent 



monitoring report (D&M, 1998; URS, 2001). 



 



Montrose monitor wells are screened in each of the following four hydrostratigraphic zones, 



which are identified in order of increasing depth bls: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer 



 



Detailed discussion and conclusions regarding hydrostratigraphic interpretations, directions of 



groundwater flow, and the nature and extent of contamination in each of these 



hydrostratigraphic zones are provided in the Rl Report (EPA, 1998).  The Rl Report also 



describes the historical background; history of response; assessment objectives; assessment 



results; laboratory analyses; quality assurance; fate and transport of compounds of concern; 



and other pertinent information, such as aquifer test results, well construction, and well 



development specifications.  Due to the comprehensive and extensive nature of supporting 



documentation, information contained in the Montrose Rl Report is frequently incorporated by 



reference in this FSP and has not been duplicated herein. 
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3.0  MAPS AND FIGURES 
 



For ease of use in the field, the figures described in this section have been compiled together 



into a single section behind the tab marked “Figures” which follows the text and tables sections 



of this FSP.  A list of these figures can be found in the Table of Contents, which precedes the 



text portion of this FSP. 



 



 FIGURE 1.  SITE LOCATION:  This figure shows the location of the Montrose Property 



relative to the major freeways and cities in the greater Los Angeles metropolitan area.  The 



figure also provides the reader with a perspective of the location of the Montrose Property 



within the State of California. 



 



 FIGURE 2.  MONITOR WELL LOCATIONS:  This figure depicts the outline of the Montrose 



Property and the locations of monitor wells installed at the Property and elsewhere at the 



Site and vicinity.  Also depicted on this figure, for reference, is the local surrounding area 



including adjoining streets, rights-of-way, and railroad locations.  The central process area, 



the area located near the center of the Property where the majority of the manufacturing 



occurred during the period of plant operations, is also depicted on Figure 2.  



 



 FIGURE 3:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, 



CHLOROBENZENE:  This figure illustrates the wells to be sampled for chlorobenzene from 



the upper Bellflower aquitard monitor wells.   



 



 FIGURE 4:  BELLFLOWER SAND SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Bellflower sand monitor wells.   



 



 FIGURE 5:  GAGE AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Gage Aquifer monitor wells.   



 



 FIGURE 6:  LYNWOOD AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Lynwood Aquifer monitor 



wells.   
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 FIGURE 7:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, pCBSA:  This 



figure illustrates the wells to be sampled for pCBSA from the upper Bellflower aquitard 



monitor wells.  The plume used on this figure is from the RI report since the detection limits 



were elevated for samples collected in 2002. 



 



 FIGURE 8:  BELLFLOWER SAND SAMPLE LOCATIONS, pCBSA:  This figure illustrates 



the wells to be sampled for pCBSA from the Bellflower sand monitor wells.  The plume used 



on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 9:  GAGE AQUIFER SAMPLE LOCATIONS, pCBSA:  This figure illustrates the 



wells to be sampled for pCBSA from the Gage Aquifer monitor wells.  The plume used on 



this figure is from the RI report since the detection limits were elevated for samples collected 



in 2002. 



 



 FIGURE 10:  LYNWOOD AQUIFER SAMPLE LOCATIONS, pCBSA:   This figure illustrates 



the wells to be sampled for pCBSA from the Lynwood Aquifer monitor wells.  The plume 



used on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 11:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, TCE:  This figure 



illustrates the wells to be sampled for TCE from the upper Bellflower aquitard monitor wells.  



The wells illustrated on this figure are only those identified in Table 4 to provide data 



regarding TCE concentration upgradient or cross gradient of the property.  Any well to be 



sampled for VOC analysis will also provide data regarding TCE concentration downgradient 



of the property (Table 4, Figure 3). 



 



 FIGURE 12:  BELLFLOWER SAND AND GAGE AQUIFER SAMPLE LOCATIONS, TCE:  



This figure illustrates the wells to be sampled for TCE from the Bellflower sand and Gage 



aquifer monitor wells.  The wells illustrated on this figure are only those identified in Table 4 



to provide data regarding TCE concentration upgradient or cross gradient of the property.  



Any well to be sampled for VOC analysis will also provide data regarding TCE concentration 



downgradient of the property (Table 4, Figure 4). 
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 FIGURE 13:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, DDT:  This figure 



illustrates the wells to be sampled for DDT from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 14:  BELLFLOWER SAND SAMPLE LOCATIONS, DDT:  This figure illustrates the 



wells to be sampled for DDT from the Bellflower sand monitor wells.   



 



 FIGURE 15:  GAGE AQUIFER SAMPLE LOCATIONS, DDT:  This figure illustrates the wells 



to be sampled for DDT from the Gage Aquifer monitor wells.   



 



 FIGURE 16:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, BHC:  This figure 



illustrates the wells to be sampled for BHC from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 17:  BELLFLOWER SAND SAMPLE LOCATIONS, BHC:  This figure illustrates the 



proposed wells to be sampled for BHC from the Bellflower sand monitor wells.   



 



 FIGURE 18:  SAMPLE LOCATIONS, BIOLOGICAL FOULING AND ENGINEERING 



PARAMETERS:  This figure illustrates the wells to be sampled for biological fouling and 



engineering parameters.    



 



 FIGURE 19.  HOSPITAL ROUTE:  This figure was derived from the project-specific Health 



and Safety Plan and depicts the route to the hospital in the event that a medical emergency 



should arise during the field program described in this FSP (H+A, 2003a). 
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4.0  RATIONALE FOR SAMPLING AND ANALYSIS PLAN 
 



The following sections describe the objectives and rational for measurement of water levels and 



collection of groundwater samples at the Site, including locations and frequency. 



 



4.1  WATER LEVEL MEASUREMENT 



 



4.1.1  Objectives 
 



The objectives of measuring water levels are to provide data to evaluate changes in 



groundwater levels, changes in groundwater flow conditions and to evaluate the effect on the 



distribution and movement of contaminants in groundwater at and in the vicinity of the Site.  



Water level data will be used to evaluate horizontal and vertical hydraulic gradients and the 



direction of groundwater flow. 



 



4.1.2  Frequency and Locations  
 



Water levels will be measured once in all accessible Montrose monitor wells for the baseline 



round  as shown on Figure 2 and listed on Table 3.   



 



4.2  GROUNDWATER SAMPLING 



 



4.2.1  Objectives 
 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 
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• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



specific objectives for groundwater sampling outlined in Section 1.2.   



 



4.2.2  Frequency and Locations 
 



The baseline groundwater sampling round is a one time event designed to fulfill the specific 



objectives listed in Section 1.2 and 4.2.1.  Groundwater samples will be collected from 



71 Montrose monitor wells and one Del Amo well in order to meet one or more of the objectives 



as described below.    



 



In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells and 5 Lynwood aquifer monitor wells.  The rational for sampling the 



specified wells is provided in Table 4.  The locations of the wells in relationship to the 



chlorobenzene and pCBSA plume for the upper Bellflower aquitard, Bellflower Sand, Gage aquifer 



and Lynwood aquifer have been provided (Figures 3 through 10).   



   



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well (Figures 11 through 12).  



The rational for sampling the specified wells is provided in Table 4.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well (Figures 13 through 17).  The rational for sampling 



the specified wells is provided in Table 4.   
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To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are provided on 



Figure 18. 
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5.0  REQUEST FOR ANALYSES 
 



This section describes the parameters to be analyzed and the methods to be used during 



baseline groundwater sampling.   



 



Original, field duplicate groundwater samples, field blank, and trip blank water samples will be 



analyzed by Del Mar Analytical, Irvine, California.  Groundwater samples collected for analysis 



of pCBSA will be submitted to E.S. Babcock & Sons, Inc., Riverside, California.  Laboratory split 



groundwater samples and associated trip blank samples will be analyzed by West Coast 



Analytical Services, Inc., Santa Fe Springs, California. 



 



5.1  VOLATILE ORGANIC COMPOUNDS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for 



chlorobenzene, TCE and  other VOCs using EPA Method 8260B (Table 2).   



 



5.2  PCBSA 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314 (Table 2).  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided in the Quality Assurance Project Plan 



(H+A, 2003b). 
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5.3  OTHER PARAMETERS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for DDT and 



its isomers and metabolites, BHC isomers, and other organochlorine pesticides using EPA 



Method 8081A (Table 2).   



 



Groundwater samples will be collected from selected Site monitor wells and analyzed for TKN, 



nitrate, nitrite, total phosphorus, and orthophosphorus in accordance with the appropriate EPA 



method (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



qualitatively evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and 



slime forming bacteria.   



 
Groundwater samples will be collected from selected Site monitor wells and analyzed for 



general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total recoverable petroleum hydrocarbons, total organic 



carbon, total coliform, pseudomonas, and heterotrophic plate count in accordance with the 



appropriate EPA method (Table 2).   
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6.0  FIELD METHODS AND PROCEDURES 
 



6.1  WATER LEVEL MEASUREMENT 



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed reference point elevation and the depth to water for each 



well.  Water level data will be recorded on preprinted water level data sheets.  Water level 



measuring equipment will be decontaminated between measuring of wells.  



 



Standard operating procedures for water level monitoring are detailed in the following sections. 



 



6.1.1  Equipment and/or Instrumentation 
 



If at all possible, a flat tape sounder will be used to measure water levels.  The QED® or Solinst® 



flat tape sounder is equipped with a plastic, laminated, two-wire cable with a weighted electrode 



attached to the end of the cable.  The cable is graduated in markings every 0.01 foot or 0.02 foot, 



depending on the model. 



 



If required for access, an electrical sounder equipped with a narrower probe may be used for 



water level measurement.  Sounders manufactured by Fisher or Slope Indicator Company may be 



used at wells with small sounding ports.  These sounders function in a similar manner to flat-tape 



sounders, although some types require a measuring tape to interpolate between 10-foot or 1-foot 



gradations printed on the wire. 



 



In the event that floating fuel product is observed in a well, product levels and water levels will be 



measured using a Keck or similar interface probe.  Interface probes function in a similar manner to 



flat-tape sounders, but use a two-tone signal to indicate whether the probe has encountered water 



or light nonaqueous phase liquid (LNAPL). 
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6.1.2  Preparation 
 



Water level sounders, including QED® or Solinst® flat tape sounders, will be calibrated on-site at 



the beginning of each water level round by comparing a water level measured with the sounder 



against a water level measured with a steel tape or other water level sounder (Table 5).  



Additionally, the first ten feet of the sounder will be verified using a steel measuring tape. 



 



The following procedures will be performed in preparation for measuring water levels in wells: 



 



• Identify the wells to be measured; 



 



• Identify the established measuring point for each well.  Measuring point elevations 



for existing wells were determined by a licensed land surveyor.  If new wells are 



installed at the Site, measuring point elevations will be determined by a licensed 



surveyor.  The same measuring point should be used for all water level 



measurements at each well; 



 



• Review the amount of water level change from the previous water level measurements 



for each well; and 



 



• Decontaminate the water level sounder by using a non-phosphate detergent wash, 



followed by a tap water and distilled water rinse. 



 



6.1.3  Standard Operating Procedures 
 



The following detailed procedures will be used for measuring water levels in wells: 



 



• Measure the depth to water from the measuring point elevation twice for each well.  



The variation between the two consecutive measurements must be no more than 



0.02 foot. 



 



• For the QED®, Solinst® or Slope Indicator® sounder, mark the water level and read 



the measurement from the marking on the flat tape or sounder wire. 
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• For the Fisher® sounder, measure the distance from the held mark at the measuring 



point to the nearest footage mark on the electrical sounder wire using a steel tape 



graduated in hundredths of feet. 



 



• For the Keck or similar interface probe, measure both the depth to LNAPL and the 



depth to water from the measuring point elevation twice for each well.  The variation 



between the two consecutive measurements must be no more than 0.02 foot.  Mark 



the LNAPL level and water level and read the measurement from the marking on the 



interface probe. 



 



• Record the depth to water, the depth to LNAPL, if present, date, and time of 



measurement on the static water level data sheet (Table 6).  Examine previously 



measured water levels for the well.  If the difference between the current water level 



measurement and the previous water level measurement is greater than 



approximately 2.0 feet, recheck the current measurement.  The field personnel will 



indicate the method(s) of water level measurement and any rechecked water levels 



on the water level measurement form. 



 



• Remove water level measurement equipment and decontaminate according to 



procedures outlined below. 



 



• Upon completion of a water level measurement, the water level data should be 



compared to the previous water level data to evaluate the potential for any 



anomalies.  For wells with anomalous results, for example a well that does not follow 



the seasonal trend, the well must be remeasured.  The remeasured water level must 



be entered into the field notebook. 
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6.1.4  Equipment Decontamination 
 



Water level sounders will be decontaminated between monitor wells to be sampled by using a 



non-phosphate detergent wash, followed by a tap water and a final distilled water rinse.  Water 



level sounders will be decontaminated between monitor wells not sampled during the monitoring 



round by using a distilled water rinse.  Interface probes will be decontaminated between monitor 



wells regardless of their sampling schedule using a nonphosphate detergent wash, followed by a 



tap water rinse and a final distilled water rinse.  



 



6.1.5  Documentation 



 



All water level measurements will be recorded on a static water level data sheet (Table 6).  The 



static water level data sheet includes the following information: 



 



• Well identifier; 



• Date; 



• Time; 



• Method of measurement; 



• Sounder identifier; 



• Depth to water from the reference point in the nearest 0.01 foot; 



• Reference point elevation, if available; 



• Previous depth to water in feet; 



• Change in water level between the current sampling round and the previous round; 



• Comments; and 



• Initials of the sampling team. 



 



Calibration of the water level sounders will be documented on a separate form (Table 5).  The 



water level calibration form includes the following information: 



 



• Date; 



• Time; 



• Water level sounder type; 
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• Water level sounder number; 



• Calibration method; 



• Initials of the person performing the calibration; and 



• Remarks. 



 



For monitor wells where floating product is observed, equivalent water levels will be calculated 



based on the measured thickness and estimated specific gravity of the free product in each of 



these wells using the following formula:  



 



Ewt = Epw + (Tp * Gp) 



 



Where Ewt is the equivalent water table elevation in feet msl, Epw is the elevation of the product-



water interface in feet msl, Tp is the thickness of floating product in feet, and Gp is the specific 



gravity of the floating product. 



 



6.1.6  Quality Assurance 



 



Quality assurance (QA) of water level measurement data will be accomplished by following the 



procedures described in this standard operating procedure (SOP) (Table 7).  Calibration 



information will be entered onto a calibration form.  In addition, the following QA procedures for 



water level measurements will be implemented: 



 



• Measure water levels with a calibrated water level sounder.   



• At each location and/or time interval, measure water levels a minimum of two times 



during routine water level measurement activities.  Measure water levels until two 



consecutive measurements are obtained that have a difference of less than 0.02 foot.  



Record the measurement on the static water level data sheet (Table 6).  Measure and 



record water levels to the nearest 0.01 foot. 



• Compare measurement data to previous measurements obtained at each well.  For 



variations from previous measurements greater than 2.0 feet or for data that cannot be 



explained by observed trends at the Site, repeat the measurements.  If possible, use 



an alternative instrument to verify the accuracy of the data.  Indicate the method(s) of 
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water level measurement, the water level sounder serial number, and any rechecked 



water levels in the comments section on the static water level data sheet (Table 6). 



 



6.2  GROUNDWATER SAMPLE COLLECTION 



 



The following section describes methods and procedures for collecting groundwater samples from 



monitor wells at and in the vicinity of the Site. 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the field parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity may be measured in the 



field and recorded in the field notebook.  Methods and procedures for collecting groundwater 



samples are detailed in the following sections. 



 



6.2.1  Equipment and/or Instrumentation 
 



Well purging equipment for monitor wells will consist of either non-dedicated stainless steel 



Grundfos® Redi-Flo 2 electric submersible pumps with dedicated tubing, dedicated electrical 



submersible pumps, dedicated air lift pumps, or dedicated bladder pumps, depending on 



equipment installed in each well.  Groundwater samples will be collected through dedicated 



discharge tubing of the non-dedicated Grundfos® Redi-Flo 2 pumps, dedicated electrical 



submersible pumps, or dedicated bladder pumps.  The Grundfos® Redi-Flo 2 environmental 



pump is constructed of stainless steel and teflon components and is capable of discharging at 



variable rates of up to approximately 7 gallons per minute.  A variable speed controller will be 



used to reduce the discharge rate prior to collecting samples.  Groundwater samples from the 



Grundfos® Redi-Flo 2 pump will be collected at a flowrate of approximately 0.03 gallons per 



minute.  A pneumatic pump controller will be used to reduce the discharge rate of dedicated 



bladder pumps to a non-turbulent condition prior to collecting samples.  Groundwater samples 



from dedicated electrical submersible pumps will be collected from a slip stream off the wellhead 



riser to ensure a low flow rate for sampling.     
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Purge water samples will be directed to a flow-through cell for real time measurement of field 



parameters.  Field equipment consists of a conductivity meter to measure EC, a pH meter to 



measure pH, and a field thermometer to measure temperature.  If applicable, DO will be 



measured by a DO meter, ORP will be measured by an ORP meter, and turbidity will be 



measured by a turbidity meter.  Some of these measurements are available as functions of an 



integrated instrument or “multi-meter”. 



 



The types and volumes of sample containers used for groundwater sampling have been 



summarized (Table 2). 



 



6.2.2  Preparation 



 



Prior to commencing with a sampling event, the following information will be determined and 



reviewed with all field personnel: 



 



• Objective of the monitoring event; 



• Analytical schedule; 



• Water quality parameters to be measured; 



• Required frequency of measurement; 



• Laboratory selected for sample analysis; 



• Appropriate methodologies to accomplish objective; and 



• Quality control (QC) samples required accomplishing the objective. 



 



The following procedures will be used during preparation for groundwater sample collection: 



 



• Review project objectives; sampling location; sampling procedures; preservation; 



special handling requirements; packaging; shipping; analytical parameters and 



detection limits; and sampling schedule with all personnel; 



 



• Review the health and safety procedures with field personnel; 
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• Follow site access procedures, if applicable; 



 



• Inform the laboratory of expected sample shipment; 



 



• Obtain the appropriate sample bottles from the laboratory; 



 



• Obtain from the laboratory trip blank water vials containing organic-free water for VOC 



analyses at a rate of two vials for each ice chest containing samples for VOC analysis.  



Trip blanks will be prepared by the laboratory using organic-free water.  The purpose 



of the trip blanks is to identify potential contamination associated with container 



preparation and sample transport; and 



 



• Determine the volume of water to be purged from the well prior to sampling. 



 



6.2.3  Standard Operating Procedures 
 



The following sections provide standard operating procedures for well purging, water quality 



parameter measurement, and groundwater sample collection during routine groundwater 



monitoring activities.   



 



6.2.3.1  Detailed Procedures for Well Purging 
 



The following detailed procedures will be used for purging monitor wells prior to the routine 



collection of groundwater samples.  Consistent with previous sampling events conducted at the 



Site, the approach taken for purging wells at the Site for routine groundwater monitoring will be 



the purging of three casing volumes.  The use of this purging volume has resulted in parameters 



being stable at the time of sample collection and has allowed for reproducible samples to be 



collected.  



 



• Measure depth to water in well to be sampled (Section 6.1). 
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• Determine the volume of water to be purged from the monitor well.  One casing 



volume is determined by multiplying the volume of water in 1 foot of monitor well 



casing by the distance between the bottom of the monitor well and the water level 



measured in the monitor well. 



 



• For routine groundwater sampling, purge the monitor well until at least three casing 



volumes have been removed and the field parameter measurements for pH, EC, and 



temperature have stabilized, provided that the well yields sufficient groundwater to 



remove three casing volumes within approximately 90 minutes.  Detailed procedures 



for water quality parameter measurement have been provided (Section 6.2.3.2).  In the 



event that a monitor well yield is insufficient, one casing volume will be purged and a 



sample collected after the well recovers to approximately 80 percent of its static 



condition or within 2 hours of completing purging.  Measure the water quality 



parameters and determine whether parameters have stabilized in accordance with the 



procedures outlined in Section 6.2.3.2. 



 



• Record the following information on the field data sheet: 



 



• Static depth to groundwater; 



• Time that pumping is started; 



• Field parameter measurements for each casing volume; 



• Field parameter measurements at time of sampling; 



• Physical characteristics of the water including color, odor, turbidity, etc.; 



• Total gallons removed at end of purging; and 



• Water level at end of purging. 



 



• Handle purge water as described below (Section 6.3). 
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6.2.3.2  Detailed Procedures for Water Quality Parameter Measurements 
 



The following detailed procedures will be used in conjunction with routine collection of 



groundwater samples.  



 



Prior to collecting groundwater samples for laboratory analysis, the water quality parameters EC, 



pH, and temperature will be measured in water samples at each sampling location using a 



conductivity meter, a pH meter, and a field thermometer, respectively.  In addition, DO, ORP, and 



turbidity may be measured using the appropriate meters.   



 



The probes on the conductivity meter, thermometer, and pH meter will be thoroughly rinsed with 



distilled water prior to use at each well.  At a minimum, the pH meter will be calibrated in pH 4 and 



pH 10 buffered solutions prior to commencing field work each day.  These pH values are 



expected to bracket the range of pH in groundwater samples collected from monitor wells at the 



Site.  The conductivity meter will be calibrated prior to commencing field work each day.  The 



conductivity meter will be calibrated using standard calibration solutions selected to bracket the 



range of conductivity expected in groundwater samples collected from monitor wells at the Site.  



The manufacturers' instructions for use of the instruments will be followed.  The field thermometer 



will be rinsed with distilled water prior to use at each well.  The accuracy of the field thermometer 



will be determined by checking the measured reading against other thermometers.  The DO meter 



will be calibrated in air prior to commencing field work each day.  Calibration of the EC, pH, and 



DO meters will be documented on separate forms (Tables 8 through 10).  If a photometer-type 



turbidity meter is used, it will be calibrated to 0 Nephelometric Turbidity Units (NTUs) and 



10 NTUs prior to commencing field work each day, and zeroed to 0 NTUs prior to each reading.  



Depending on the type of meter used, calibration to the parameters EC, pH, DO, and turbidity can 



be accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter can not be calibrated in the field. 



 



Parameters will be measured directly at the well discharge point using a flow-through cell.  The 



parameters EC, pH, and temperature at each sampling location will be measured using the 



following procedures: 
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• Rinse the flow-through cell with distilled water prior to use at each well.  Direct sample 



water from the pump discharge through the flow-through cell. 



 



• Immediately submerge the probes and thermometer in the flow-through cell and record 



measurements after they have stabilized. 



 



• Record all field measurements in the field notebook.  



 



• Repeat this sequence for a minimum of once for each casing volume until the difference in 



subsequent measurements of EC, pH, and temperature is less than 10 percent. 



 



• Periodic measurements of EC, pH, and temperature for pumped wells will be recorded on 



the groundwater sampling information form (Table 11).  



 



• In addition, DO, ORP, and turbidity may be measured using the same procedure as that 



described above. 



 



QA of water quality parameter measurements will be accomplished by following the procedures 



described in this SOP and by following the equipment manufacturers' operating instructions 



(Table 7).  Temperature, pH, and EC will be measured during each groundwater-sampling event.  



Prior to measuring water quality parameters, field personnel will verify that the instruments are 



properly calibrated according to procedures specified by the manufacturer.  Calibration 



documentation for each instrument will be maintained for reference purposes (Tables 8 and 9).  



Reference solutions for pH and EC will be obtained and used to properly calibrate the instrument.  



The calibration of the pH meter and conductivity meter will be checked prior to the start of each 



day. 



 



6.2.3.3  Detailed Procedures for Groundwater Sample Collection 
 



The following detailed procedures will be used for the routine collection of groundwater samples.   



 



• After purging is complete, collect water samples for laboratory analysis. 
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• Record the following information on the field data sheet: 



 



• Time of sample collection; 



• Number of containers collected and analyses to be performed; 



• Total gallons purged at time of sampling; and 



• Depth to water at the time of sampling. 



 



• Decrease flow rate from pump if applicable. 



 



• Collect water samples in appropriate sample containers from the pump discharge. 



 



• Collect headspace-free water samples for VOC analyses in 40-milliliter (ml) glass 



sample vials preserved with hydrochloric acid.  Do not rinse the glass vials with 



discharge water prior to sample collection.  To avoid aeration, hold the glass vial at an 



angle so the stream of water flows down the side.  To eliminate any air bubbles, fill the 



vial until it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside 



down and tap it to check for air bubbles.  If there is any headspace in samples 



collected for VOC analyses, discard the original vial and use a new vial.  Repeat this 



procedure until a sample without headspace is obtained.  Collect two 40-ml vials for 



each VOC analysis for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for DDT, BHC, and other organochlorine pesticides analyses in 



unpreserved 1-liter glass sample bottles.  Collect one 1-liter bottle for each pesticide 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for pCBSA analyses in unpreserved 500-ml polyethylene 



sample bottles.  Collect one 500-ml bottle for each pCBSA analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 
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• Collect water samples for TKN, total phosphorus, nitrates, and orthophosphorus 



analyses in 500-ml plastic sample bottles preserved with sulfuric acid to a pH of less 



than 2.  Collect one 500-ml plastic bottle for each TKN, total phosphorus, and 



orthophosphorus analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for nitrate analyses in unpreserved 500-ml plastic sample 



bottles.  Collect one 500-ml plastic bottle for each nitrate/nitrite analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for BART Test Kit. 



• Remove the inner tube from the outer tube. 



• Using the outer tube from the BART, or a different sterile container, collect at 



least 20 ml of sample.  Note:  Do not touch or contaminate the inside of the 



tube or lid.  Use aseptic technique. 



• Fill the inner tube with sample until the level reaches the fill line.  Note:  After 



removing the cap from the inner tube, set it down directly on a clean surface.  



To avoid contamination, do not invert the cap. 



• Tightly screw the cap back on the inner tube.  Return the inner tube to the 



outer tube and screw the outer cap on tightly.  Allow the medium to dissolve 



slowly, and the ball to rise at its own speed.  DO NOT SHAKE OR SWIRL THE 



TUBE. 



• Label the outer tube with the date and sample origin. 



• Place the BART tube away from direct sunlight and allow to incubate at room 



temperature.  Check the BART visually for reaction daily. 



 



• Collect water samples for general minerals analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each general minerals analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 
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• Collect filtered water samples for CCR 17 metals analyses in 1-liter plastic sample 



bottles preserved with nitric acid to a pH of less than 2.  Collect one 1-liter plastic bottle 



for each CCR 17 metals analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for cyanide analyses in 500-ml plastic sample bottles preserved 



with NaOH.  Collect one 500-ml plastic bottle for each cyanide analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for total organic carbon analyses in two 40-ml VOA vials 



preserved with HCL.  Collect two 40-ml VOA vials for each total organic carbon 



analysis for each well sampled.  To avoid aeration, hold the glass vial at an angle so 



the stream of water flows down the side.  To eliminate any air bubbles, fill the vial until 



it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside down and 



tap it to check for air bubbles.  If there is any headspace in samples collected for VOC 



analyses, discard the original vial and use a new pre-acidified vial.  Repeat this 



procedure until a sample without headspace is obtained.  Label and place samples in 



a resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for fluoride, pH, specific conductance, color, and suspended 



solids analyses in unpreserved 1-liter plastic sample bottles.  Collect one 1-liter plastic 



bottle for each well sampled.  Label and place samples in a resealable plastic bag and 



store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total settleable solids analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for hardness, total silica, boron, and strontium analyses in 1-liter 



plastic sample bottles preserved with nitric acid to a pH of less than 2.  Collect one 
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1-liter plastic bottle for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for sulfide analyses in 500-ml plastic sample bottles preserved 



with zinc acetate and NaOH.  Collect one 500-ml plastic bottle for each sulfide analysis 



for each well sampled.  Label and place samples in a resealable plastic bag and store 



on ice in an ice chest immediately after collection. 



 



• Collect water samples for MBAS analyses in unpreserved 500 ml  plastic sample 



bottle.  Collect one 500-ml polyethylene or glass bottle for each MBAS analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Collect water samples for ammonium analyses in 500-ml plastic sample bottles 



preserved with sulfuric acid to a pH of less than 2.  Collect one 500-ml plastic bottle for 



each ammonium analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total coliform, pseudomonas, and heterotrophic plate count 



analyses in 100-ml bacti sample bottles preserved with Na2S2O3.  Collect one 100-ml 



bacti bottle for each total coliform, pseudomonas, and heterotrophic plate count 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total recoverable petroleum hydrocarbons analyses in 1-liter 



amber glass sample bottles preserved with hydrochloric acid.  Collect one 1-liter 



amber glass bottle for each total recoverable petroleum hydrocarbons analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Include one trip blank sample containing organic-free water for VOC analysis to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will 



be prepared by the primary analytical laboratory, using organic-free water. 
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• Collect duplicate groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if 



required, by alternately filling agency and H+A sample containers in sequential order 



for each parameter until all containers are filled. 



 



• Handle QA water samples in a manner identical to other water samples. 



 



• Attach labels to sample containers immediately after samples are collected.  Affix 



custody seals to the seal each sample container following collection of samples. 



 



• Record all pertinent data concerning each sample on the groundwater sampling 



information field data form (Table 11). 



 



• Record all pertinent data concerning blank samples on the appropriate field data log 



form (Table 12). 



 



• Record all pertinent data concerning duplicate samples on the appropriate field data 



log form (Table 13). 



 



• Record all pertinent data concerning laboratory split samples on the appropriate field 



data log form (Table 14). 



 



• Complete chain-of-custody record at each sample location prior to sampling at the next 



well. 



 



• Finalize chain-of-custody record (Table 15) at the completion of each sampling day. 
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• Package, store, and transport the samples to the laboratory at the conclusion of each 



sampling day.  The ice chests used to store samples for transmittal to the laboratory 



will be sealed closed with filament tape and at least two custody seals will be placed 



across the contact between the ice chest lid and the ice chest, on sides without 



hinges.  The custody seals will indicate whether any tampering occurred during 



handling and shipment.  Samples will be delivered to the laboratories within 



approximately 24 hours of sample collection. 



 



6.2.4  Sample Containers, Preservation, and Transmittal 



 



A list of the types and volumes of sample containers used for groundwater sampling has been 



prepared (Table 2).  The laboratory will prepare the sampling containers for each analysis in 



accordance with the applicable EPA method. 



 



The primary laboratory designated for analysis of groundwater samples with the exception of 



pCBSA analysis is Del Mar Analytical.  The primary laboratory designated for analysis of 



groundwater samples collected at the Site for pCBSA analysis is E.S. Babcock & Sons, Inc.  The 



designated split laboratory is West Coast Analytical Services, Inc., Santa Fe Springs, California. 



 



Upon collection, all samples will be sealed with custody seals, labeled, and stored on ice in ice 



chests until received by the laboratory.  Sample shipments will contain completed 



chain-of-custody records stored in resealable plastic bags for shipment to the laboratory 



(Table 15).  Each ice chest containing samples will be clearly labeled and sealed to prevent 



tampering.   



 



6.2.5  Equipment Decontamination 
 



Groundwater samples will be collected from monitor wells using dedicated or nondedicated 



pumps.  Groundwater sampling using dedicated pumps will not require equipment 



decontamination.  Non-dedicated pumps used for well purging will be decontaminated. 
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Non-dedicated sampling equipment will be decontaminated between monitor wells to be sampled 



during the monitoring round by using a non-phosphate detergent wash, followed by a tap water 



rinse and a final distilled water rinse.  Water generated during decontamination procedures will be 



containerized and stored in an on-site storage tank. 



 



6.2.6  Documentation 
 



Documentation required for groundwater sample collection includes field data forms, sample 



labels, custody seals, and chain-of-custody records.   



 



A record of sample identification numbers will be maintained on standardized field data forms 



(Tables 11, 13, and 14).  Additional field data include a record of significant events, observations, 



measurements, personnel, site conditions, sampling procedures, measurement procedures, and 



calibration records. 



 



All field data entries in the field notebook will be signed, dated, and kept as a permanent record.  



Erroneous entries will be corrected by crossing a line through the error and entering the correct 



information.  Corrections will be initialed by field personnel making the re-entry. 



 



Sample identification documents will be prepared so that sample identification and chain of 



custody are maintained and sample disposition is controlled.  The following sample identification 



documents are to be used: 



 



• Sample identification labels (Table 16); and 



• Chain-of-custody records (Table 15). 



 



Standard sample identification labels and chain-of-custody records will be used to record all 



information.  Sample documentation forms and labels will be completed with waterproof ink.  The 



sample documentation forms will accompany the samples to the laboratory.  Copies of the sample 



documentation forms will be retained by the samplers and sent directly to the Project Manager. 



 



Preprinted adhesive sample labels will be secured to the sample containers by field personnel.  



The following information will be recorded on the sample label: 
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• Sample location/identifier; 



• Depth at which sample was collected, if applicable; 



• Date and time sample was collected; 



• Analyses to be performed; 



• Preservation instructions; 



• Project number; 



• Sampler's initials; 



• Any other pertinent information; and 



• Any special instructions to laboratory personnel. 



 



Official custody of samples will be maintained and documented from the time of sample collection 



until the validation of analytical results.  The chain-of-custody record is the document that records 



the transfer of sample custody.  The chain-of-custody record also serves to cross-reference the 



sample identifier assigned with the sample identifier assigned by the laboratory.  The 



chain-of-custody record includes the following information: 



 



• Sample location/identifier; 



• Project number; 



• Sampling date; 



• Sampling personnel; 



• Shipping method; 



• Sample description; 



• Sample volume; 



• Number of containers; 



• Sample destination; 



• Preservatives used; 



• Analyses to be performed; 



• Special handling and reporting procedures; and 



• The identity of personnel relinquishing and accepting custody of the samples. 
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The sampling personnel will be responsible for the samples and will sign the chain-of-custody 



record to document sample transferal or transport.  Samples will be packaged in sealed 



containers for transport and dispatched to the appropriate laboratory for analysis with a separate 



chain-of-custody record and sample transmittal letter accompanying each shipment.  During 



transport, samples will be accompanied by the chain-of-custody record and sample transmittal 



letter. 



 



Once received at the laboratory, laboratory custody procedures apply.  It is the laboratory's 



responsibility to acknowledge receipt of samples and verify that the containers have not been 



opened or damaged.  It is also the laboratory's responsibility to maintain custody and sample 



tracking records throughout sample preparation and analysis.  A copy of the chain-of-custody 



record is then sent to the Project Manager. 



 



6.2.7  Quality Assurance 
 



QA for groundwater samples collected during routine groundwater monitoring will be 



accomplished by following the procedures described in this SOP and by monitoring laboratory QA 



procedures (Table 7).  In addition, the following field quality control methods will be implemented 



during sample collection: 



 



• Include one trip blank sample containing organic-free water for VOC analyses to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will be 



prepared by the analytical laboratory using organic-free water.  The purpose of the trip 



blank is to identify possible contamination associated with container preparation and 



sample transport. 



 



• Collect duplicate groundwater samples at a rate representing ten percent of the number 



of original groundwater samples for VOC, pCBSA, and organochlorine pesticide 



analysis. 
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• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples VOC, pCBSA, and organochlorine pesticide 



analysis. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if required, 



by alternately filling agency and H+A sample containers in sequential order for each 



parameter until all containers are filled. 



 



• Identify blank samples in the same manner as all other samples.  Identifiers will be 



determined prior to the sampling round and will be indicated to field sampling personnel 



prior to the start of sampling activities. 



 



• Additional QA/QC samples, including field blanks and/or equipment rinsate blanks, may be 



collected at the discretion of the Project Manager.  



 



• Prior to the start of a sampling round, the Project Manager will determine the sampling 



locations for split sample collection, field blank preparation, and duplicate sample 



collection, if required.  Additionally, the Project Manager will specify labeling procedures 



for these samples.  This information will be contained in the field notebooks issued to field 



sampling personnel prior to the start of sampling activities. 



 



6.3  MANAGEMENT AND DISPOSAL OF CONTAMINATED MATERIALS 



 



Water generated during decontamination procedures will be containerized and stored at the 



Property.  Spent health and safety equipment will be containerized and stored at the Property.  



Purge water from monitor wells will be contained at the wellhead and transported to a storage 



tank at the Property.  In the near term, purge water and decontamination water will be sent off-site 



for treatment.  Spent health and safety equipment will be disposed in accordance with Federal, 



State and Local regulations. 
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7.0  HEALTH AND SAFETY 
 



All on-site field work will be conducted in accordance with the Site-specific Health and Safety 



Plan (H+A, 2003a).  The Site-specific Health and Safety Plan will be included in the field version 



of the FSP.  A hospital route map has been prepared (Figure 19). 



 



On-site field personnel will have 40-Hour Hazardous Waste Operations and Emergency 



Response training and current 8-Hour Refresher Training in accordance with 29 CFR 1910.120.  



Field personnel will also have certification of current respirator fit-testing and first aid training. 
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8.0 REPORTING AND DATA MANAGEMENT 
 



Following completion of field activities, a report will be prepared and submitted to EPA.  The report 



will include descriptions of field activities, data collection, and the data collected.  Information to be 



provided as part of this report is specified in the UAO SOW Task 7.3.  This report will be provided 



to EPA 40 business days after completion of the sampling round. 



 



Data collected during this sampling round including water level data, parameter data collected 



during purging, and laboratory analytical data will be entered into the project database.  Data will 



be managed in accordance with the Data Management Plan, which is being prepared by 



Montrose in accordance with Section 4.0 of the general requirements of the UAO SOW. 
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TABLE 1 



 
DATA USES AND LIMITATIONS 
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PARAMETER USES LIMITATIONS 



 
Water Level Measurements 



 
• Preparation of water level elevation contour 



maps. 
 



• Determination of direction of groundwater flow. 
 



• Determination of horizontal and vertical hydraulic 
gradients. 



 
• Tracking of water levels over time at discrete 



point in the hydrostratigraphic unit (hydrograph). 
 



• Tracking changes in water table and effect on 
saturated thickness. 



 
• Calculation of volume of groundwater required for 



purging prior to groundwater sampling. 
 
 



 
• Precision of water level measurement is 0.01 foot. 



 
• Measured water level only representative of 



hydrostratigraphic unit screened at time of 
measurement. 



 
• Preparation of contour maps requires that water level 



elevations be interpolated between measurement 
locations. 



 
 



 
Groundwater Samples 



 
• Monitor concentrations of analyzed compounds 



dissolved in groundwater. 
 



• Preparation of compound concentration contour 
maps. 



 
• Tracking of groundwater quality over time at 



discrete point in the hydrostratigraphic unit 
(hydrograph). 



 
 



 
• Precision of each analysis varies by compound, 



analytical method, and laboratory capabilities. 
 



• Each analytical result only representative of location 
of well, hydrostratigraphic unit, and time of sampling.   



 
• Preparation of contour maps requires that 



groundwater concentrations be interpolated between 
sample collection locations. 



 
 











ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME



VOLATILE ORGANIC COMPOUNDS 8260B 2 X 40 ml VOA VIAL, TEFLON 
LINED SEPTUM



VIALS FILLED COMPLETELY, 
NO HEAD SPACE



HCl, COOL TO 4oC 14 DAYS



DDT, BHC, and Other Organochlorine Pesticides 8081A 1 X 1 LITER AMBER GLASS 
BOTTLE



BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 7 DAYS TO EXTRACT       
40 DAYS TO ANALYZE



PARACHLOROBENZENE SULFONIC ACID
(pCBSA)



Modified 314.0 1 X 500 ML PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 28 DAYS



BIOLOGICAL PARAMETERS-LABORATORY 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC
Total Kjeldahl Nitrogen (TKN) SM 4500-N-O,C 28 DAYS
Total Phosporus 365.3 28 DAYS
Orthophosphorus 365.3 2 DAYS
Nitrite 300.0 48 HOURS
Nitrate 300.0 1 X 250 ML PLASTIC BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS



BIOLIGICAL PARAMETERS-FIELD



BART Test Kit NA NA Collect and store samples in 
accordance with manufacture's 



recommendations



NA NA
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ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



ENGINEERING STUDIES ANALYSIS



GENERAL MINERALS 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC
Aluminum 6010B 6 MONTHS
Alkalinity SM 2320B 14 DAYS
Calcium 6010B 6 MONTHS
Chloride 300.0 28 DAYS
Potassium 6010B 6 MONTHS
Iron 6020B 6 MONTHS
Magnesium 6010B 6 MONTHS
Manganese 6010B 6 MONTHS
Sodium 6010B 6 MONTHS
Sulfate 300.0 28 DAYS
Total Dissolved Solids 160.1 7 DAYS



CALIFORNIA TITLE 22 METALS (CCR 17 METALS)* 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK FILTER, HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Antimony 6020B
Arsenic 6020B
Barium 6020B
Beryllium 6020B
Cadmium 6020B
Chromium 6020B
Cobalt 6020B
Copper 6020B
Lead 6020B
Molybdenum 6020B
Mercury 7470A 28 DAYS
Nickel 6020B
Selenium 6020B
Silver 6020B
Thallium 6020B
Vanadium 6020B
Zinc 6020B



FOR METALS, INSTRUCT LAB TO FILTER 
AND ACIDIFY UPON RECEIPT.



If not filtered in field, do not place in acidified 
sample bottle and instruct lab to filter and acidify 



upon receipt.
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



OTHER PARAMETERS



Cyanide 9014 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK NaOH, COOL TO 4oC 14 DAYS
Total Organic Carbon 415.1 2 x 40 ML VOA VIAL VIALS FILLED COMPLETELY, 



NO HEAD SPACE
HCl, COOL TO 4oC 28 DAYS



Fluoride 300.0 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 28 DAYS
pH 150.1 IMMEDIATELY
Specific Conductance 120.1 28 DAYS
Color SM 2120B 48 HOURS
Suspended Solids 160.2 7 DAYS
Sulfide 376.2 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK ZINC ACETATE AND  NaOH, COOL TO 40C 7 DAYS
Total Settleable Solids 160.5 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 48 HOURS
Hardness SM 2340B 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK  HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Total Silica 6010B 6 MONTHS
Boron 6010B 6 MONTHS
Strontium 6010B 6 MONTHS
MBAS (Surfactants) 425.1 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS
Ammonium 350.3 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC 28 DAYS
Total coliform SM 9221E 1 X 100 ML BACTI BOTTLE FILLED TO TOP COOL TO 40C, Na2S2O3 30 HOURS
Pseudomonas SM 9213F 30 HOURS
Heterotrophic Plate Count SM 9215B 30 HOURS
Total Recoverable Petroleum Hydrocarbons 418.1 1 X 1  LITER AMBER GLASS BOTTLE FILLED TO NECK COOL TO 40C, HCL 28 DAYS



FOOTNOTES



   (<) = Less than
DDT = Dichlorodiphenyltrichloroethane
BHC = Hexachlorocyclohexane
      oC = degrees Celsius
    EPA = U.S. Environmental Protection Agency
    HCl = Hydrochloric Acid
    HDPE = High Density Polyethylene
    lab = Laboratory
    ml = Milliliter
    VOA = Volatile Organic Analysis
    NA = Not Applicable
H2SO4 = Sulfuric Acid
NaOH = Sodium Hydroxide
HNO3 = Nitric Acid
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WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



UBE-1 04/02/91 94.3 8 60.7 - 90.7 
     



UBT-1 09/22/89 99 6 60 - 91 
UBT-2 09/16/89 99 4 50 - 91 
UBT-3 09/12/89 99 4 60 - 91 



     
MW-1 04/26/85 76.6 4 63 - 73 
MW-2 04/27/85 77.5 4 66.7 - 76.7 
MW-3 04/26/85 75 4 64.4 - 74.4 
MW-4 04/26/85 75.3 4 64.9 - 74.9 
MW-5 04/25/85 72.4 4 61.5 - 72.5 
MW-6 11/17/88 85 4 65 - 80 
MW-7 11/18/88 85 4 65 - 80 
MW-8 05/10/89 85 4 65 - 80 
MW-9 05/09/89 85 4 66 - 81 



MW-10 11/22/88 83 4 62 - 77 
MW-11 11/23/88 84 4 62 - 77 
MW-12 11/19/88 85 4 61 - 76 
MW-13 11/15/88 81 4 62 - 77 
MW-14 11/21/88 80 4 58 - 73 
MW-16 03/31/90 78 4 59 - 76 
MW-17 04/02/90 83 4 65 - 81 
MW-19 03/30/90 80 4 63 - 79 
MW-20 04/04/90 74 2 57 - 73 
MW-21 03/28/90 73 4 54 - 70 
MW-22 04/01/90 74 4 57 - 73 
MW-23 08/03/89 80 4 60 - 75 
MW-24 08/04/89 68 4 49 - 64 
MW-25 08/05/89 75 4 56 - 71 
MW-26 08/06/89 80 4 59 - 74 
MW-27 09/19/91 77 4 59 - 75 
MW-28 11/16/91 74 4 54 - 71 
MW-29 09/18/91 75 4 57 - 73 
MW-30 09/20/91 80 4 54 - 70 



     
BF-1 12/11/86 126.5 4 113.5 - 124.0 
BF-2 12/09/86 128 4 114.0 - 124.5 
BF-3 12/05/86 125.5 4 113.5 - 124.0 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



BF-4 12/08/86 126 4 112 - 123 
BF-5 01/14/89 135 4 122 - 132 
BF-6 12/03/88 132 4 115 - 125 
BF-7 12/09/88 119 4 106 - 116 
BF-9 01/03/89 129 6 107 - 128 



BF-10 12/01/89 131 4 120 - 130 
BF-11 12/06/89 124 4 104 - 124 
BF-12 11/30/89 120 4 110 - 120 
BF-13 11/01/89 138 4 117 - 137 
BF-14 10/04/89 122 4 111 - 121 
BF-15 10/10/89 114 4 98 - 113 
BF-16 12/16/89 130 4 103 - 124 
BF-17 12/18/89 124 4 100 - 120 
BF-19 06/26/91 135 4 128 - 133 
BF-20 08/14/91 130 4 110 - 129 
BF-21 05/24/91 123 4 96 - 121 
BF-22 06/12/91 120 4 87 - 117 
BF-23 06/17/91 120 4 101 - 116 
BF-24 05/17/91 122 4 96 - 121 
BF-25 06/20/91 115 4 94 - 104 
BF-26 08/28/91 110 4 90 - 105 
BF-27 07/11/91 122 4 101 - 121 
BF-28 07/18/91 115 4 95 - 110 
BF-29 08/06/91 126 4 100 - 120 
BF-30 08/19/91 120 4 82 - 113 
BF-31 08/22/91 135 4 105 - 135 



BF-32A 12/09/93 120 4 65 - 115 
BF-33 09/05/91 101 4 60 - 100 



     
G-1 11/26/86 164.5 4 140.5 - 161.0 
G-2 11/16/86 180 4 155.0 - 175.5 
G-3 12/01/86 170 4 145.5 - 166.0 
G-4 01/17/89 195 4 154 - 194 
G-5 12/07/88 194 4 151 - 190 
G-6 12/12/88 192 4 149 - 190 
G-8 12/13/89 181 4 140 - 180 
G-9 12/04/89 213 4 171 - 213 



G-11 11/04/89 218 4 177 - 217 
G-12 10/21/89 198 4 158 - 198 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL CONSTRUCTION DATA 
 



857.2003-16 Table 03.doc 
11/13/03 Page 3 of 3  



WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



G-13 10/07/89 197 4 157 - 197 
G-14 08/30/91 196 4 155 - 195 
G-15 08/09/91 184 4 142 - 182 
G-16 06/06/91 187 4 145 - 185 
G-17 06/29/91 213 4 172 - 212 
G-18 05/30/91 202 4 161 - 201 
G-19 07/25/91 187 4 145 - 185 



     
LG-1 11/12/86 211 4 188.5 - 209.0 
LG-2 12/21/88 207 4 185 - 205 



     
LW-1 08/24/89 251 4 230 - 250 
LW-2 08/31/89 253 4 232 - 252 
LW-3 11/18/89 261 4 238 - 259 
LW-4 09/09/91 246 4 225 - 245 
LW-5 09/17/91 251 4 230 - 250 
LW-6 09/21/91 256 4 235 - 255 
LW-7 09/24/91 251 4 230 - 250 



     
 
 
 
 
 
 
FOOTNOTES 
 
 Ft bls = Feet below land surface 
 NM  = Not measured  
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UNIT VOCs pCBSA DDT-BHC



MW-1 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast corner of Property, Confirm the lateral 
extent of BHC



MW-2 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-3 upper Bellflower aquitard X X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations, Confirm the lateral extent of BHC, Verify historical detection of DDT



MW-4 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-5 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC



MW-6 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations south of Jones Chemical, Confirm the lateral 
extent of BHC



MW-7 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-8 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-9 upper Bellflower aquitard X X X
Confirm MCB and pCBSA concentrations north of the Property, Evaluate TCE 
concentrations from upgradient sources, Confirm the lateral extent of BHC, Verify historical 
detection of DDT



MW-10 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-11 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-12 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-13 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC



MW-14 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



MW-16 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-17 upper Bellflower aquitard X X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC, Verify historical detection of DDT



MW-19 upper Bellflower aquitard X X Confirm upgradient MCB and pCBSA concentrations north of the Property 
MW-20 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product
MW-21 upper Bellflower aquitard Well not scheduled to be sampled, east of MW-28 which was sampled in 2002



MW-22 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



MW-23 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002
MW-24 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-25 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations, Confirm the lateral extent of BHC



MW-26 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-27 upper Bellflower aquitard X X X Confirm upgradient MCB and pCBSA concentrations northeast of the Property, Evaluate 
TCE concentrations from upgradient sources, Confirm the lateral extent of BHC



MW-28 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-29 upper Bellflower aquitard Well not scheduled to be sampled, nearby Del Amo Well SWL0025 provides data for this 
portion of the plume



MW-30 upper Bellflower aquitard X X X Confirm concentrations along the southeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-1 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm upgradient MCB and 
pCBSA concentrations northwest corner of Property 



BF-2 Bellflower sand X X X Confirm MCB and pCBSA concentrations southern Property boundary, Confirm the lateral 
extent of BHC



BF-3 Bellflower sand X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



BF-4 Bellflower sand X X X Confirm MCB and pCBSA concentrations on-Property, Confirm the lateral extent of BHC, 
Verify historical detection of DDT



BF-5 Bellflower sand X X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-6 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-7 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-9 Bellflower sand X X X Confirm MCB and pCBSA concentrations beneath source area, Confirm the lateral extent 
of BHC, Verify historical detection of DDT



BF-10(a) Bellflower sand X X Confirm concentrations along the  flank of the MCB and pCBSA plumes



BF-11 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-12 Bellflower sand X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



BF-13 Bellflower sand Well not scheduled to be sampled, nearby Del Amo Well SWL0013 provides data for this 
portion of the plume



BF-14 Bellflower sand X X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes, Confirm the 
lateral extent of BHC



BF-15(a) Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-16 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



BF-17 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-19 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-20 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-21 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-22 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-23 Bellflower sand Well not scheduled to be sampled because it was sampled in 2002
BF-24 Bellflower sand X X Confirm concentrations along the axis of the MCB and pCBSA plumes



BF-25(a) Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-26 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-27 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-28 Bellflower sand X X X Confirm downgradient MCB and pCBSA concentrations, Verify historical detection of BHC
BF-29 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-30 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



BF-31(a) Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-32A Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-33 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



G-1 Gage aquifer X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



G-2 Gage aquifer X X X Confirm MCB and pCBSA concentrations, southeast corner of Property, Verify historical 
detection of DDT



G-3 Gage aquifer X X Confirm  MCB and pCBSA concentrations, southwest corner of Property 
G-4 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



G-5 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-6 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-8 Gage aquifer X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



G-9(a) Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-11(a) Gage aquifer X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes



G-12 Gage aquifer Well not scheduled to be sampled, nearby Del Amo Well SWL0034 provides data for this 
portion of the plume



SWL0034 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-13(a) Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-14 Gage aquifer Well not scheduled to be sampled because it was sampled in 2002, Del Amo will sample 
this well



G-15 Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-16(a) Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-17 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
G-18 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-19 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
LG-1 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer
LG-2 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer



LW-1(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations beneath source area
LW-2(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-3(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations northeast of the Property 
LW-4(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-5 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002
LW-6 Lynwood aquifer X X Confirm MCB and pCBSA concentrations, northeast corner of Property 
LW-7 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002



NOTE: 
(a) Samples will also be collected from these wells for biological fouling evaluation and engineering studies.  See Table 2 for list of analysis.
(b) Samples will also be collected for these wells for engineering studies.  See Table 2 for list of analyses.



FOOTNOTES



MCB = Chlorobenzene VOCs = Volatile organic compounds
pCBSA = para-Chlorobenzene sulfonic acid DDT-BHC = Dichlorodiphenyltrichloroethane and hexachlorocyclohexane (Lindane)
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TABLE 5 
 



 WATER LEVEL INDICATOR 
 CALIBRATION DOCUMENTATION FORM 



 
 
 PROJECT NUMBER:  
 



 
 
 



DATE 



 
 
 



TIME 



 
WATER LEVEL 



INDICATOR 
TYPE 



 
WATER LEVEL 



INDICATOR 
NUMBER 



 
 



CALIBRATION 
METHOD 



 
CALIBRATED 



BY 
(INITIALS) 



 
 
 



REMARKS 
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 MONTH/YEAR:   



 PROJECT NUMBER:   



 METHOD OF MEASUREMENT/SOUNDER IDENTIFIER:   



 



 
 
 



WELL 
IDENTIFIER 



 
 
 
 



DATE 



 
 
 
 



TIME 



 
 
 



REFERENCE 
POINT 



 
REPORTED 



TOTAL DEPTH 
OF WELL 
(feet bls) 



DEPTH TO 
WATER FROM 
REFERENCE 



POINT 
(feet) 



 
DEPTH TO 
PRODUCT 
(feet bls) 



 
REFERENCE 



POINT 
ELEVATION 



(feet msl) 



 
WATER 
LEVEL 



ELEVATION 
(feet msl) 



 
PREVIOUS 



DEPTH 
TO WATER 



(feet) 



 
 



CHANGE IN 
WATER LEVEL 



(feet) 



 
 
 
 



COMMENTS 



 
 
 
 



INITIALS 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



 
 
FOOTNOTES 
 
 msl = Mean sea level 
 bls = Below land surface 











PROCEDURE      
EQUIPMENT CHECK AND/OR 



CALIBRATION  
OPERATIONAL  
PROCEDURE PERSONNEL   



DATA 
STORAGE 
SYSTEM PRECISION   ACCURACY             



Water Level Measurement Electric water level sounder, steel 
tape, interface probe



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy, 
electronic



0.01 foot +0.1 foot



Water Sample Collection 
(excludes determination of 
electrical conductivity, pH, 
and temperature)



Depth specific sampling devices, 
sample bottles, shipping 
containers, transmittal forms, 
chain-of-custody records, field 
forms



SOP Hydrogeologist, 
field technician



Hard copy NA NA



Electrical Conductivity Conductivity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +5 umhos 
when scale 
units are x1



+10 umhos 
when scale 
units are x1



Turbidity Turbidity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



Dissolved Oxygen Photometric meter, appropriate 
filters,  high and low range 
ampoules, field form



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



pH pH meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.05 unit 0.5 unit



Temperature Field thermometer, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.1oC +0.5oC



FOOTNOTES



SOP = Standard Operational Procedure umhos = Micromhos
   NA = Not Applicable oC = Degrees Celsius
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FIELD PROCEDURES AND QUALITY ASSURANCE OBJECTIVES
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ELECTRICAL CONDUCTIVITY METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
 



DATE 



 
 



TIME 



EC STANDARD 
SOLUTION 



(umhos/cm @ 25ºC) 



TEMPERATURE 
OF SOLUTION 



ºC 



EC METER 
READINGS 
(umhos/cm) 



 
REDLINES 



(Y/N) 



BATTERY 
GOOD 
(Y/N) 



 
METER 
TYPE 



 
METER 



SERIAL # 



 
 



COMMENTS 



 
 



INITIALS 



           



           



           



           



           



           



           



           



           



           



           



           



           



           



 
FOOTNOTES 
 
 umhos/cm = Microhmos per centimeter 
 °C = Degrees Centigrade 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
DATE 



 
TIME 



 
pH BUFFER 



TEMPERATURE 
OF BUFFER, ºC 



 
pH READING 



 
METER TYPE 



METER 
SERIAL 



NO. 
 



COMMENTS 
 



INITIALS 



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



 
FOOTNOTE 
 
 ºC = degrees Celsius 
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DATE 



 
 



TIME 



 
METER 
MODEL 



 
TEMP 
(ºC) 



 
ELEVATION 



(ft msl) 



SOLUBILITY 
OF 



OXYGEN (a) 



ALTITUDE 
CORRECTION 



FACTOR (b) 



CALIBRATION 
VALUE(c) 



(mg/l) 



 
 



COMMENTS 



 
 



INITIALS 
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
 
FOOTNOTES 
 
(a) Solubility of oxygen. 
(b)  Altitude correction factor. 
(c) Calibration value determined by multiplying solubility value by altitude correction factor. 
 
 ºC = degrees Celsius 
 ft msl = Feet mean sea level 
 mg/l = Milligrams per liter 
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 HARGIS + ASSOCIATES, INC. TABLE 11 
GROUNDWATER SAMPLING INFORMATION FORM 



 
 WELL ID:  
  
STATIC DTW   FT VOLUME OF WATER IN CASING   GAL  DATE:   



TD CASING   FT 3 CASING VOLUMES   GAL   



FT OF WATER   FT MONITOR WELL RECHARGE RATE   SLOW   FAST  INITIALS:  



CAPACITY OF CASING   GAL/FT PURGE METHOD   BAILED   PUMPED  



     
 



. . . . FIELD PARAMETERS . . . . 
 



APPROX. 
GALLONS 



APPROX. 
CASING 



VOLUMES 



 



BEGIN PURGING @    HRS 
TIME T° (        ) pH EC O.R.P. D.O. TURB. PURGED PURGED COMMENTS  



           



          STOP PURGING @ HRS 



           



           



          GALLONS PURGED  



           



          CASING VOLS PURGED  



           



           WL FT@  HRS 



          WEATHER CONDITIONS 



           



          TIME  TEMP  



           



          SKIES  



           



          WIND (mph) FROM  



           



           



          AIR MONITORING PID/FID ppm 



           



 NOTES     VAULT  BKGD  
SAMPLE COLLECTION SAMPLE TIME  (Color, odor, sand & silt content, factors possibly affecting samples, condition of vault, wellhead,  
      ANALYSIS       QUANTITY            TYPE   sampling apparatus, etc.) BREATHING ZONE  



       
       DISCHARGE WATER  
        
        
       HEALTH & SAFETY EQUIPMENT 
       (circle) 
DUPLICATES / SPLITS / BLANKS? Y N 
If yes, complete appropriate forms. 



     RESPIRATORS  GLOVES 
TYVEK  GOGGLES 
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BLANK SAMPLE LOG FORM 
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 PROJECT NUMBER:              
 
 MONTH/YEAR: 
                                       
 PAGE            OF              
 
 



 
DATE 



TYPE BLANK 
(Field, Trip, 



Rinsate) 
 



TIME 



 
PREPARATION 



LOCATION 



 
SAMPLE 



IDENTIFIER 



 
ANALYTICAL 



METHOD 



 
BLANK WATER 



SOURCE & DATE 



 
BATCH 



NUMBER 



 
COMMENTS AND SAMPLING 



CONDITIONS 
 



INITIALS 
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DUPLICATE SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 



 



SAMPLE DATE 
SAMPLE TIME  



ACTUAL / REPORTED 



 



SAMPLE 
LOCATION 



 



SAMPLE IDENTIFIER 



 



ANALYTICAL METHOD 



 



COMMENTS 



 



INITIALS 
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LABORATORY SPLIT SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 
 



DATE TIME SAMPLE LOCATION LABORATORY ANALYTICAL METHOD COMMENTS INITIALS 
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TABLE 15 
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TABLE 16.  SAMPLE IDENTIFICATION LABEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 HARGIS + ASSOCIATES, INC. 
Mission City Corporate Center 
2365 Northside Drive, Suite C-100 
San Diego, CA  92108 
Phone:  619.521.0165 



________________________________ 
Client Date 



________________________________
H+A Project No. Sample ID 
________________________________  
Initials Time 
________________________________ 
Analyze for: 



________________________________ 
Preservative/Special Instructions: 
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FINAL 



QUALITY ASSURANCE PROJECT PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 



1.0  INTRODUCTION 



 



 



This Quality Assurance Project Plan (QAPP) has been prepared for Montrose Chemical 



Corporation of California (Montrose) in accordance with the requirements outlined in Section 7.0 



of the Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" (CPA) refers to an approximate 



two-acre portion of the Property where most of the manufacturing operations were performed 



historically. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 



additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 
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the purposes of this QAPP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose.  



 



In addition, the term dichlorodiphenyltrichloroethane (DDT), or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC), or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentration of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  SUPPORTING DOCUMENTS 



 



This QAPP was developed in accordance with the EPA guidance document “EPA Guidance for 



Quality Assurance Project Plans, Document Control No. EPA QA/G-5” (EPA, 1998a).  Site 



specific documentation is also provided in the “Final Remedial Investigation Report for the 



Montrose Superfund Site, Los Angeles, California” (EPA, 1998b), and in the accompanying 



“Field Sampling Plan, Baseline Groundwater Sampling, Montrose Site, Torrance, California” 



(Hargis + Associates, Inc. [H+A], 2003B). 



 



1.4  BACKGROUND 



 



Background information related to the Site is outlined in the Field Sampling Plan (FSP) 



(H+A, 2003b). 
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1.4.1  Site Description 



 



A description of the Site is provided in Section 2.1 of the FSP (H+A, 2003b). 



 



1.4.2  Previous Investigations 



 



Previous groundwater investigations at the Site are summarized in Section 2.5 of the FSP and 



in the Remedial Investigation (RI) report (EPA, 1998b, H+A, 2003b).  Groundwater data 



obtained from these investigations are contained in the Montrose Groundwater database, 



described in the Data Management Plan being prepared by Montrose. 



 



1.4.3  Geologic and Hydrogeologic Conditions 



 



The geologic setting, stratigraphy, and hydrogeologic conditions at and in the vicinity of the Site 



are described in Sections 2.2 and 2.3 of the FSP (H+A, 2003b). 
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2.0  DATA QUALITY OBJECTIVES 



 



 



The data quality objectives (DQOs) for this study were developed in accordance with the EPA 



guidance document “Guidance for the Data Quality Objectives Process”, EPA QA/G-4 



(EPA, 2000).  The DQO process outlined in the EPA guidance is designed to provide systematic 



planning in data collection efforts.  The data collection efforts resulting from such planning 



should support the decision making process.  This section of the Montrose QAPP is designed to 



parallel the EPA guidance for the DQO process to the extent possible.  Therefore, this section 



will discuss the steps specified in the DQO process as outlined in the EPA guidance (EPA, 



2000).  As described by EPA, the DQO process is especially designed to address problems that 



require making a decision between two clear alternatives.  However, the principles used in the 



DQO process are also applicable to programs with objectives other than decision making, such 



as this Baseline Sampling.  The basic steps in the DQO process are: 



 



1) State the Problem 



2) Identify the Decision 



3) Identify the Inputs to the Decision 



4) Define the Boundaries of the Study 



5) Develop a Decision Rule 



6) Specify Tolerable Limits on Decision Errors 



7) Optimize the Design for Obtaining Data 



 



2.1  STATE THE PROBLEM 



 



The data collection activity addressed in this document is the Baseline Sampling, which is 



defined as Task 7 of the UAO SOW (EPA, 2003).  The principal objective for these data is to 
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serve as the baseline for future compliance and operational monitoring.  As a comprehensive 



round of groundwater monitoring and sampling has not been performed recently, this baseline 



will provide data on the current hydrogeologic and water quality conditions.  The data will also 



be used in the remedial design modeling program, to evaluate whether or not additional wells 



are needed for monitoring in accordance with UAO SOW Task 11, and whether or not additional 



wells are needed to define the extent of the pCBSA plume in accordance with UAO SOW 



Task 1.2 (EPA, 2003).   



 



2.2  IDENTIFY THE DECISION 



 



As noted in the EPA guidance, the DQO process is particularly designed to address problems 



that require making a decision between two clear alternatives.  However, the principles of 



systematic planning and the DQO process are applicable to all scientific studies (EPA, 2000).   



Therefore, the DQO process will be applied to this phase of data collection to the extent 



practicable. 



 



As part of the decision process, the planning team and decision makers should be identified.  



For this project, the members of the planning team include hydrogeologists from H+A, Montrose 



Chemical Corporation personnel, and EPA personnel including the Remedial Project Manager 



and Quality Assurance Management Section representatives.  Decisions will be made by 



consensus between the EPA, Montrose, and H+A. 



 



The baseline sampling will provide current groundwater quality and water level data for the 



remedial design modeling program.  Based on analysis of the results of the sampling activities, 



the current location of the contaminant plume and the chemical concentration within the 



contaminant plume will be established.  Changes in chemical concentrations will be compared 



to historical data and current remedial action levels.  Comparisons will be conducted on both a 
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well by well basis.  Additionally an evaluation of the overall changes, if any, of the plumes will be 



assessed.   



 



The sampling will provide a baseline for compliance and operational monitoring to be performed 



in accordance with the MACP.  An objective of the sampling is to obtain data sufficient to 



monitor changes in the lateral and vertical distribution of chemicals in groundwater at the Site.  



The data will also be used to evaluate the need for additional monitoring wells.   



 



2.3  IDENTIFY THE INPUTS TO THE DECISION 



 



Baseline Sampling will consist of water level measurement and groundwater sampling as defined 



in the FSP.  Water levels will be measured in all 85 Montrose monitor wells.  Groundwater 



samples will be collected from 71 Montrose monitor wells and one Del Amo monitor well during 



Baseline Sampling as specified in the FSP.  In order to meet the objectives outlined in Section 



1.2, groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



modified EPA Method 314.0; for DDT and its isomers and metabolites; BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A..  Tables 4 through 9 included in this QAPP 



summarize the analytical methods to be used, and the analytes for each method.  The following 



summarizes the information included in the tables: 



 



TABLE ANALYTICAL METHOD INFORMATION 



4 VOCs 



5 Organochlorine Pesticides 



6 PCBSA 



7 General Minerals 



8 Other Parameters 



9 California Title 22 Metals 
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The selected analyses are based on the known contaminants released at the Site and the 



historical concentrations of those contaminants in groundwater.  Additional analyses will be 



performed in support of the remedial engineering activities, and to assist in optimizing 



reinjection of treated water to reduce biofouling.  These analyses are described in the FSP. 



 



2.4  DEFINE BOUNDARIES OF THE STUDY 



 



Monitor wells are located across the Site, and are screened in the following hydrostratigraphic 



units: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer. 



 



Water levels will be measured in all Montrose monitor wells as described in the FSP.  



Groundwater samples will be collected from selected Montrose monitor wells as described in 



the FSP. 



 



Project specific goals for the detection limit of each analyte will be the in situ groundwater 



standards (ISGS).  Where applicable, the ISGS for VOCs are included in Table 4, and the ISGS 



for organochlorine pestcides are included in Table 5.  The project goals for accuracy, precision, 



and completeness are also included in Tables 4 through 9.  The proposed methods and 



corresponding method detection limits have been set to be below the ISGS for VOCs and 



organochlorine pesticides. 



 



The baseline groundwater sampling program will be implemented after EPA has approved this 



QAPP and the associated FSP. 
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2.5  DEVELOP A DECISION RULE 



 



The proposed baseline data collection is designed to establish baseline groundwater quality 



conditions, and to provide an evaluation of the current lateral and vertical distribution of VOCs, 



pCBSA, and BHC in groundwater..  This monitoring and sampling will provide a basis for future 



work at the site and will support the development of the MACP.  The data developed by the 



baseline sampling will be integral to future decisions on remedial activities.  The baseline 



sampling data will also be used in the future to evaluate water level and water quality trends. 



 



The following provides a summary of the purposes of the baseline sampling, and the associated 



decision: 



 



PURPOSE DECISION 
 
• Data will be used to provide baseline 



plume definition data for the RD 
model. 



 
• Determine if additional wells are 



necessary for RD modeling. 



 
• Data will be used to evaluate the 



extent of TCE in the areas adjacent 
to and upgradient of the Montrose 
property. 



 
• Determine if the locations of 



proposed wells outlined in the TCE 
workplan need to be moved based 
on the chemical concentration data 
from the wells on and adjacent to the 
Montrose property. 



 
• Data will be used to define the 



pCBSA plume. 



 
• Determine the location and number 



of monitor wells to monitor pCBSA in 
accordance with the requirements of 
the Record of Decision (ROD), 
Section 13, Provision 12 (pages 13-
23 and 1324). 
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2.6  SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 



 



Results of this data collection and evaluation effort will provide information for future remedial 



decisions and activities.  This baseline evaluation of current site conditions will be assumed to 



be true. 



 



Although there is no specific decision that will result from the baseline sampling program, 



acceptable limits on the data itself are discussed in the Data Acquisition section of this QAPP 



(Section 4.0).  Although the complete range of variables for the parameters to be collected is not 



known, previous sampling and laboratory analyses have provided the basis for determining 



which analyses will be performed as part of the baseline study.  Previous sampling and 



laboratory analyses results, as summarized in the RI report, provide an approximation of the 



expected ranges of concentrations of contaminants in groundwater at the Site, as well as the 



expected ranges of water level elevations in the various hydrostratigraphic units underlying the 



Site (EPA, 1998b). 



 



2.7  OPTIMIZE THE DESIGN FOR OBTAINING DATA 



 



Based on results of the Baseline Sampling, additional monitor wells may be required.  Additional 



wells may be required to evaluate the extent of pCBSA in accordance with UAO SOW Task 1.2 



(EPA, 2003).  Additional wells may also be required to meet the objectives of the MACP, to be 



prepared by EPA, in accordance with UAO SOW Task 11 (EPA, 2003).  The decisions 



regarding whether or not additional wells will be installed, and the monitoring and sampling 



schedule for those wells, will be made following the Baseline Sampling. 



 



Groundwater samples will be collected from 71 of the Montrose monitor wells and one Del Amo 



monitor well in order to meet one or more of the objectives as follows:    
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In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells, and 5 Lynwood aquifer monitor wells.  The rationale for sampling 



the specified wells is provided in Table 4 of the FSP.  The locations of the wells in relationship to 



the chlorobenzene and pCBSA plumes for the upper Bellflower aquitard, Bellflower Sand, Gage 



aquifer, and Lynwood aquifer have been provided in the FSP.   



 



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well.  The locations of these 



wells are shown on Figures 11 through 12 of the FSP.  The rationale for sampling the specified 



wells is provided in Table 4 of the FSP.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well.  The locations of these wells are shown on 



Figures 13 through 17 of the FSP.  The rationale for sampling the specified wells is provided in 



Table 4 of the FSP.   



 



To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18 of the FSP. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are also 



provided on Figure 18 of the FSP. 
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3.0  TASK MANAGEMENT 



 



 



This section describes the overall structure of the project in terms of its management team and 



its quality assurance (QA) team, and provides an overview of the tasks to be performed under 



the FSP.  In addition, this section describes the types of data that will be generated in the 



course of this monitoring program, as well as the data quality requirements that will allow these 



data to be interpreted and integrated into a conceptual understanding of subsurface processes 



that govern the movement of groundwater and COCs in groundwater. 



 



3.1  TASK ORGANIZATION 



 



A project organization chart has been prepared for the tasks specified in the FSP, and lists H+A, 



EPA, and subcontractor personnel responsible for implementation of field and QA activities 



(Figure 1).  QA activities at the Site will be overseen by a QA team comprising the following 



project personnel:  Project Manager, Technical Directors, QA Managers, and Field Task 



Managers.  The QA team is responsible for ensuring that valid measurement data are obtained 



and for routinely verifying laboratory and field measurement data.  The following sections 



describe the responsibilities of the individual members of the QA team.  



 



3.1.1  Project Manager 



 



The Project Manager is responsible for general project supervision, including reviewing the 



activities of the QA Manager and the individual Field Task Managers.  The Project Manager will 



directly perform or supervise the performance of the following: 



 



• Coordinate and oversee project-related activities and data management. 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 13  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



 



• Ensure that the procedures specified in this QAPP and in the FSP are implemented and 



that all activities conducted at the Site meet stated objectives. 



 



• Determine sampling and analytical strategies with the assistance of the QA team. 



 



• Ensure that data meet project specific objectives. 



 



• Review data quality verification results. 



 



• Review and approve project documents. 



 



• Approve, designate, and monitor corrective action of all field and office activities, as 



needed. 



 



• Act as H+A liaison to Montrose and EPA. 



 



3.1.2  EPA Project Manager 



 



The EPA Project Manager bears overall responsibility for the direction of the scope of work to 



be performed for the project.  The EPA Project Manager provides final review and approval of 



the field sampling plan and associated QAPP, and the reports that will be generated upon 



conclusion of each groundwater sampling event.  The EPA Project Manager provides 



coordination of the overall project, and provides consultant overview and direction. 
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3.1.3  Technical Directors 



 



The Technical Directors will review the implementation of field, laboratory, and office procedures to 



ensure that the proposed work is conducted in accordance with methods and procedures 



designated in the FSP and this QAPP.  The Technical Directors will be available to assist the 



Project Manager as needed to evaluate data quality with respect to project objectives and to 



interpret data generated during groundwater sampling. 



 



3.1.4  Quality Assurance Managers 



 



The H+A QA Manager is responsible for informing field personnel of the quality control (QC) 



practices to be employed prior to field work; performing and overseeing QA/QC functions 



throughout field and laboratory activities; and communicating QA/QC status and requirements to 



the Project Manager and, if required, to Technical Directors.  The QA Manager will directly 



perform or supervise the performance of the following: 



 



• Coordinate QA/QC functions with the Project Manager. 



 



• Review and approve all QA/QC documents pertaining to Site activities. 



 



• Review and approve all modifications to this QAPP, as necessary, and distribute 



modifications to all parties. 



 



• Coordinate all field sampling efforts with the analytical laboratory. 



 



• Maintain a record of all samples submitted for analysis to the laboratory, the analyses 



performed, and the final results. 
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• Ensure that proper sample custody procedures are followed. 



 



• Review chain-of-custody records and sample transmittal documents for completeness. 



 



• Ensure that appropriate field measurement data and analytical laboratory data are 



entered, stored, and maintained. 



 



• Perform the verification and validation of the quality of data and review analytical results 



with project personnel. 



 



• Monitor progress in correcting laboratory deficiencies, if necessary. 



 



The H+A QA Manager and other members of the H+A QA team will be assisted as needed by a 



consulting QA Manager for Laboratory Data Consultants, Carlsbad, California (LDC).  The LDC 



QA Manager will be available to review verification and validation of the quality of data in order 



to assure that data quality achieved during field and laboratory procedures meets DQOs 



designated for the project. 



 



The EPA Project QA Officer will be responsible for review of QA documents, including QAPPs, 



submitted pursuant to a Task Assignment.  The EPA Project QA Officer provides comments and 



recommendations to the EPA Project Manager regarding appropriate methodologies, reporting 



limits, sampling, and preservation techniques, DQOs, and other chemistry related issues.  The 



EPA Project QA Officer performs data validation tasks or assigns and supervises EPA data 



validation tasks as requested by the EPA Project Manager. 
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3.1.5  Field Task Managers 



 



Field Task Managers are responsible for overseeing all field activities, for communicating field 



activities with the Project Manager, and for coordinating all sampling efforts with the H+A QA 



Manager and the analytical laboratories.  The Field Task Managers, to be assigned prior to 



scheduled activities, will: 



 



• Contact off-site private property or facility owners and obtain permission to conduct field 



activities, if required. 



 



• Coordinate field activities with all permitting agencies and subcontractors and establish 



contractual agreements, as necessary. 



 



• Provide training for all sampling personnel, as necessary.  Training may include sample 



collection procedures and decontamination procedures.  All Field Task Managers and 



field personnel will be required to be in compliance with applicable H+A corporate health 



and safety requirements, as well as Occupational Safety and Health Administration 



training requirements for hazardous waste sites. 



 



• Coordinate all sampling efforts with field personnel and the H+A QA Manager. 



 



• Prepare a sampling memorandum before each sampling event that indicates the 



sampling methodology; number, type, and size of samples to be collected; and 



preservation and analytical methods required.  The Field Task Manager will review this 



memorandum with field personnel prior to sampling. 
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• Designate sampling locations and assign sample identifiers for associated QC samples,  



which will be comprised of trip blanks, field blanks, duplicate samples, and laboratory 



split samples. 



 



• Ensure that all field supplies and equipment, including sampling equipment, containers, 



labels, custody seals, preservatives, and shipping supplies necessary to properly sample 



wells, are available and are in good working order. 



 



• Ensure that field personnel adhere to the procedures documented in this QAPP unless 



field conditions require project modifications. 



 



• Review field notebooks and ensure that all appropriate field data forms are complete and 



correct. 



 



• Coordinate corrective action, as necessary, for all field activities. 



 



3.1.6  Laboratory Project Managers  



 



The Laboratory Project Manager ensures laboratory resources are available; reviews final 



analytical reports produced by the laboratory; reviews and approves the laboratory quality 



assurance manual; coordinates scheduling of laboratory analyses; and supervises in-house 



chain-of-custody procedures. 



 



Laboratories specified for this project are Del Mar Analytical, Inc., Irvine, California (DMA); West 



Coast Analytical Service, Inc., Santa Fe Springs, California (WCAS); and E.S. Babcock & Sons, 



Inc., Riverside, California (Babcock).  



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 18  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



3.1.7  Specialized Training, Requirements, and Certifications 



 



All personnel responsible for and involved in the implementation of the activities described in the 



FSP and this QAPP will be thoroughly knowledgeable and experienced in the various aspects of 



the work to be completed.  This knowledge and experience will include, but not be limited to, 



familiarity with the Site geologic and hydrogeologic conditions; laboratory data review and 



verification; Site physical conditions and access; Site personnel and contacts; and Site health 



and safety rules, procedures, and protocols.  Onsite field personnel will have 40-Hour 



Hazardous Waste Operations and Emergency Response training and current 8-Hour Refresher 



Training in accordance with 29 CFR 1910.120.  Field personnel will also have certification of 



current respirator fit testing and first aid training.  All onsite field work will be conducted in 



accordance with the Site-specific Health and Safety Plan (H+A, 2003a).  



 



Subcontractors involved in the implementation of project activities will be similarly 



knowledgeable and experienced.  In addition to knowledge and experience, subcontractors will 



also possess the following minimum requirements: 



 



• Analytical laboratory – Certified by the California Department of Health Services to 



perform laboratory analyses within the state of California. 



 



3.2  TASK DESCRIPTION 



 



Groundwater monitoring under the FSP will consist of water level measurement and groundwater 



sampling.   



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed or estimated reference point elevation and the depth to 
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water for each well.  Water level data will be recorded on preprinted water level data sheets.  



Water level measuring equipment will be decontaminated between measuring of wells.  



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential, and turbidity may be measured in the field 



and recorded in the field notebook.   



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Additional samples will also be collected to 



evaluate the potential for biological plugging to occur during injection of treated water and to 



obtain data to support engineering studies to be conducted as part of the remedial design. 



 



3.3  DOCUMENTATION 



 



QA objectives require that field and laboratory activities be documented as completely and 



accurately as practicable.  



 



3.3.1  Field Activity Documentation 



 



Field documentation includes field notebooks, water level data sheets, groundwater sampling 



forms, sample labels, and chain-of-custody forms.  Field data forms not submitted with samples 



to the laboratory will be compiled in the field notebook.  Additionally, field notebooks will include a 



record of significant events, observations, and measurements made during field investigations, 



including names of personnel present, Site conditions, sampling procedures, measurement 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 20  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



procedures, and calibration records.  All field data forms will be signed, dated, and kept as a 



permanent record.  Erroneous entries on the field data forms will be corrected by drawing a line 



through the error and entering the correct information.  Corrections will be initialed by the individual 



making them.  



 



Field notebooks and copies of field data forms will be reviewed by the Field Task Manager.  Field 



notebooks and field data forms will be retained in the project files.  The Field Task Managers will 



be responsible for the collection and maintenance of field documentation until those documents 



are forwarded to the project file. 



 



A record of sample identification will be maintained on the field data forms.  Standard sample 



documentation procedures are established for sampling activities to ensure control of samples 



during collection, transportation, and storage.  Sample documentation includes the preparation 



of sample identification and transmittal documents so that sample identification can be 



maintained and sample location and disposition can be monitored and controlled.  The following 



sample identification and transmittal documents will be used: 



 



• Field data forms  



• Sample identification labels 



• Custody seals 



• Chain-of-custody records 



 



Pre-printed, adhesive, sample identification labels will be secured to the sample containers by 



the field sampler (Table 2).  Sample documentation forms and labels will be completed using 



waterproof ink.  Sample identification labels will contain the following information: 



 



• Sample location/identifier 



• Date and time sample was collected 



• Analyses to be performed 
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• Project number 



• Sampler initials 



• Preservation method used 



 



Custody seals will be used to seal each sample container following collection of samples.  In 



addition, the ice chests used to store samples for transmittal to the laboratory will be sealed 



closed with filament tape and at least two custody seals will be placed across the contact 



between the ice chest lid and the ice chest, on sides without hinges.  The custody seals will 



indicate whether any tampering occurred during handling and shipment. 



 



Official sample custody will be maintained and documented from the time of sample collection to 



the presentation of analytical results in the final report.  The chain-of-custody records will 



document the transfer or shipment of samples to the analytical laboratory personnel and will 



detail the analyses requested for each sample (Table 3).  



 



Chain-of-custody records will contain the following information: 



 



• Sample location/identifier 



• Project code 



• Date and time sample was collected 



• Project Manager and QA Manager names, telephone number, and fax telephone 



number 



• Names of sampling personnel 



• Shipping method used and date 



• Sample description 



• Sample matrix 



• Sample volume and number of containers 



• Sample destination 
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• Preservation method used 



• Analyses to be performed 



• Special handling procedures 



 



Erroneous entries on chain-of-custody records will be corrected by drawing a line through the 



error and entering the corrected information.  Corrections will be initialed by the individual 



making them. 



 



3.3.2  Laboratory Documentation 



 



In general, laboratories will document their activities in accordance with their QA Manuals 



(Appendices A, B, and C).  Laboratory documentation elements have been summarized below:  



 



 Analytical Report: • Client Name and Address 
 • Sampling Date 
 • Receipt Date 
 • Project Name 
 • Sample Description/ID 
 • Analysis Reported 
 • Analytical Results and Units 
 • Sample Surrogate Recoveries 
 • Method of Analysis 
 • Analyst 
  



 QA Package: • Chain-of-Custody 
 • Case Narrative 
 • Non-Conformance Reports/Corrective Action 
 • QC Report [Recoveries and Limits for Matrix Spike, 



Matrix Spike Duplicate] 
 • Method Blank Results and Surrogate Recoveries 



• Internal Standard Recoveries 
 • Bench Sheets 
 • Raw Analytical Data 
 • Preparation Logs 
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 • Instrument Sequence Logs 
 • Initial Calibration Curve or Standards 
 • Instrument Performance Checks 
 • Continuing Calibration Check 
 • Laboratory Control Standards 



 



Chain-of-custody records will be reviewed by the QA Manager for completeness.  The analytical 



laboratory will notify the QA Manager of sample receipt and will acknowledge receipt of samples on 



the chain-of-custody record. 
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4.0  DATA ACQUISITION 



 



 



This section summarizes standard operating procedures (SOPs) for sample collection and 



sample custody, as well as QC procedures for field measurements, sample collection, and 



laboratory analyses to be used during activities at the Site.  The purposes of these procedures 



are to ensure proper handling of samples during collection, transportation, storage, and 



analysis, and to ensure that all field measurements are performed in a manner consistent with 



the DQOs.  Laboratory QC procedures used for the analysis of samples are provided by the 



analytical laboratory (Appendices A, B, and C). 



 



4.1  DESIGN OF SAMPLING PROCEDURES 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



Groundwater samples for the baseline round will be analyzed for VOCs using EPA Method 



8260B; for pCBSA using Modified EPA Method 314.0; for DDT and its isomers and metabolites, 



BHC isomers, and other organochlorine pesticides using EPA Method 8081A.  Groundwater 



samples collected during the baseline round to further evaluate the potential for biological 



plugging to occur during injection of treated water and for future engineering analysis will be 



collected in accordance with the schedule outlined in the FSP.  The types, locations, and number 



of samples to be collected; procedures for preparation and decontamination of sampling 



equipment; and methods of waste disposal were determined based on available data and 



objectives and are provided in the FSP.  The field sampling methodology to be employed has 



also been specified. 



 



Samples designated for laboratory analysis will be identified, preserved, and transported in such 



a manner that data are representative of the actual Site conditions and sample integrity is 
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maintained during sample transport.  Sample handling protocols have been developed for 



groundwater samples collected at the Site (Table 1). 



 



SOPs provided in the FSP will be followed during the collection of groundwater samples.  If 



specialized equipment is necessary, arrangements will be made or subcontractors will be 



contacted by the Field Task Manager.  Sampling and measurement equipment will be 



thoroughly checked for proper operation and calibration prior to any field activity. 



 



4.2  ANALYTICAL METHODS REQUIREMENTS 



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B, for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Analytical methods used for this project 



will meet the requirements of SW-846 (EPA, 1996) (Tables 4 through 6).  In accordance with an 



EPA request, analytical method standard operating procedures for Del Mar Analytical have 



been compiled and are provided in Appendix A. 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314.0.  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided (Appendix D). 
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Additional parameters that will be analyzed during the baseline sampling to evaluate the 



potential for plugging to occur in injection wells during remedial action will include total Kjeldahl 



nitrogen (TKN), nitrate, nitrite, and total phosphorus and orthophosphorus (Tables 7 and 8).  In 



addition, samples for BART® test kit analysis will be collected to evaluate the potential 



occurrence of iron bacteria, sulfate reducing bacteria, and slime forming bacteria.  



 



To support anticipated engineering studies, groundwater samples will be collected and analyzed 



for general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total organic carbon, total recoverable petroleum 



hydrocarbons, total coliform, pseudomonas, and heterotrophic plate count (Tables 7 through 9). 



 



4.3  QUALITY CONTROL REQUIREMENTS 



 



QC procedures have been developed for field activities and laboratory analyses to ensure that 



samples are collected and analyzed in a manner consistent with the DQOs.  Field and 



laboratory QC procedures have been prepared for field instrument and equipment calibration, 



sample collection, field parameter measurements, and laboratory analyses (Tables 4 



through 10).  



 



4.3.1  Field Quality Control 



 



QC procedures will be implemented for field measurements to ensure that all field 



measurements are performed and recorded in a manner consistent with the DQOs.  In general, 



the following steps must be implemented as part of the QC procedures for field measurements: 



 



• Document field equipment maintenance and calibration. 
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• Establish written SOPs that are accessible. 



 



• Train personnel in all SOPs relating to their assigned tasks. 



 



• Specify professional oversight for various field procedures. 



 



• Maintain well-organized, verified, and accessible data files, including original data and 



field notes. 



 



• Perform informal, internal peer auditing of work by field personnel and formal auditing by 



the QA Manager or a designate through interaction with the Project Manager. 



 



• Document any corrective action taken in the field notes. 



 



4.3.2  Sample Collection 



 



QC procedures will be implemented for sample collection to ensure that all groundwater 



samples are collected in a manner consistent with the DQOs.  The Field Task Manager will 



determine the sampling locations and sample identifiers for QC samples, which will be 



comprised of duplicate and laboratory split samples collected from the same wells and at the 



same time as original groundwater samples.  The number of QC samples to be collected and 



QC sampling locations will be confirmed by the QA Manager and will be contained in a field 



memorandum issued to the field sampling personnel prior to the sampling event.  As a general 



guideline, one duplicate and one laboratory split sample will be collected and analyzed for 



VOCs, pCBSA, and organochlorine pesticides for every 10 original groundwater samples 



collected.  The Field Task Manager will direct the selection of the locations of duplicate and split 
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sampling so that QC samples are collected at different locations that are representative of the 



variability of compounds of concern concentrations in groundwater throughout the Site vicinity. 



 



QC samples will be identified in the same manner as all other samples so that the laboratory will 



not be aware of their nature as QC samples.  Identifiers will be determined by the Field Task 



Manager prior to the sampling event and will be indicated on the sampling memorandum.  



 



4.3.3  Laboratory Quality Control 



 



DMA and WCAS are the designated primary and split analytical laboratories, respectively, for 



sample analyses.  Babcock is the designated laboratory for analysis of pCBSA in groundwater 



samples.  Other qualified analytical laboratories may be designated to perform analyses.  



Laboratory QA objectives and procedures are specified in their respective QA Manuals 



(Appendices A, B, and C).  Analytical summaries containing project-specific QC criteria to be 



followed by the laboratory for analysis of groundwater samples are provided (Tables 4 



through 9).  



 



4.4  INSTRUMENT CALIBRATION 



 



Field equipment, such as water quality parameter measuring instruments, will be calibrated and 



used to perform the necessary field measurements, in a manner such that data are 



representative of the actual Site conditions.  



 



Field equipment will be maintained, calibrated, and operated according to manufacturer 



guidelines and recommendations.  At a minimum, all field equipment will be inspected and 



calibrated on receipt from a vendor or from another H+A office.  The following guidelines apply 



to equipment calibration: 
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• Calibrate all field equipment prior to field activities.  



 



• At a minimum, the pH meter will be calibrated in pH 4 and pH 10 buffered solutions prior to 



commencing field work each day.  These pH values are expected to bracket the range of 



pH in groundwater samples collected from monitor wells at the Site.  The conductivity 



meter will be calibrated prior to commencing field work each day.  The conductivity meter 



will be calibrated using standard calibration solutions selected to bracket the range of 



conductivity expected in groundwater samples collected from monitor wells at the Site.  



The accuracy of the field thermometer will be determined by checking the measured 



reading against other thermometers.  The DO meter will be calibrated in air prior to 



commencing field work each day.  If a photometer-type turbidity meter is used, it will be 



calibrated to 0 Nephelometric Turbidity Units (NTUs) and 10 NTUs prior to commencing 



field work each day, and zeroed to 0 NTUs prior to each reading.  Depending on the type 



of meter used, calibration to the parameters EC, pH, DO, and turbidity can be 



accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter cannot be calibrated in the field. 



 



• If the calibration of an instrument cannot be easily checked, either test it against another 



instrument of a similar type or return it to the manufacturer for appropriate calibration on 



a quarterly basis at a minimum. 



 



A routine schedule and record of field equipment calibration will be maintained in the field 



notebook.  This will enable the user to document the procedures used in verifying the accuracy 



of the field equipment.  



 



Sufficient critical spare parts, batteries and supplies will be maintained for all field instruments at 



an easily accessible, on-site storage location to repair or maintain equipment with a minimal 



impact to field activities.  
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Specific procedures for calibration, operation, and maintenance of laboratory equipment are 



described briefly by the analytical laboratory (Appendices A, B, and C).  



 



4.5  SAMPLE ANALYSES 



 



Data acquisition requirements for laboratory analysis are described in the following sections. 



 



4.5.1  Laboratory Facilities 



 



Laboratory facility requirements include, but are not limited to, the following: 



 



• The laboratory will have the appropriate equipment available for sample preparation and 



analysis for the analytical methods requested. 



 



• The laboratory will use reagents and supplies that meet the minimum requirements in 



the analytical methods. 



 



• All instruments and equipment used for sample analysis will be maintained, calibrated, 



and operated according to laboratory SOPs, analytical method criteria, and manufacturer 



guidelines and recommendations.  



 



4.5.2  Sample Custody 



 



Laboratory sample custody procedures include, but are not limited to, the following: 
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• Sample custody is documented from the time samples are received by the laboratory 



sample custodian throughout the analytical process, until the samples are disposed. 



 



• Upon receipt at the laboratory, each sample is assigned a unique laboratory 



identification number that is used to track that sample.  The sample identification number 



will be documented by the laboratory sample custodian on the chain-of-custody record.  



The temperature inside the cooler containing samples should be measured and 



recorded on the chain-of-custody record upon receipt at the laboratory. 



 



4.5.3  Analytical Procedures 



 



Generalized standard laboratory analytical procedures include, but are not limited to, the 



following: 



 



• Analyze samples according to the methods specified (Table 1 and Appendix A). 



 



• Analyze samples within the holding time required by the analytical method or as 



requested by the sampling personnel, according to the objectives of the particular task, 



whichever time period is shorter. 



 



• Calibrate each instrument used in the analyses prior to sample analysis to ensure that all 



analyses meet the method requirements. 



 



• Analyze calibration standard and instrument blanks daily to check instrument 



consistency and performance. 



 



• Perform continuing calibration verification at the beginning of each day or every 12 hours 



for EPA Method 8260B. 
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• Analyze one set of calibration standards each 8-hour shift or every 12 hours, as 



applicable, or whenever a calibration check standard does not meet project-specific 



acceptance criteria. 



 



• Analyze one set of method blanks daily or per analytical batch of 20 samples or fewer, 



whichever is more frequent. 



 



• Analyze at least one spike sample with each analytical batch of 20 or fewer samples. 



 



• Analyze at least one duplicate sample or spike duplicate sample with each analytical 



batch of 20 or fewer samples. 



 



• Analyze a laboratory control sample and laboratory control sample duplicate (LSCD) 



with each analytical batch of 20 or fewer samples. 



 



• Compare accuracy and precision from spike and replicate sample analyses to 



established project-specific QC criteria. 



 



• Maintain performance records to document data quality. 



 



• Use confirmatory methods whenever the identification of an analyte of interest cannot be 



determined by the main analytical method or when unfamiliar, nonroutine samples are 



analyzed.  Confirmatory methods may include analyses by alternate analytical methods 



or second-column confirmation for organic compounds, as specified by the appropriate 



methods. 



 



• Routinely determine the limit of detection or method detection limit for each analyte 



analyzed on each instrument. 
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4.5.4  Reporting 



 



Laboratory reporting procedures include, but are not limited to, the following: 



 



• Review analytical data, laboratory worksheets, and QC records, including spike and 



duplicate analytical results, and maintain on file at the laboratory for future reference. 



 



• Prepare and submit analytical laboratory reports to H+A. 



 



• Submit data report package consisting of results sheets from each batch of samples and 



copies of the instrument or method blank, matrix spike and matrix spike duplicate (MSD) 



summary, and the surrogate or internal standard recoveries.  The data package 



includes all relevant sample information, including laboratory identification number; 



sample identifier; analytical method; date and time of sample collection, extraction, and 



analysis; dilution factor; and reported detection limits.  Additionally, the data report 



package shall include results of the laboratory control sample and laboratory control 



sample duplicate. 



 



• Type all analytical reports and include a cover letter signed by appropriate laboratory 



personnel, analytical report sheets for each sample, and QA sample results summaries. 



 



Laboratories will provide Tier 3 Data Validation Packages (DVPs) for 100 percent of submitted 



groundwater samples, as instructed.  
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5.0  DATA QUALITY MANAGEMENT 



 



 



The data quality management program is designed to ensure that QC procedures are 



maintained from data collection to report preparation.  Data quality management will be initiated 



prior to data collection by implementing QC procedures established to ensure that all data are 



obtained and analyzed in a manner consistent with QA objectives and are representative of the 



actual Site conditions.  Laboratory data will be maintained by DMA, WCAS and Babcock in 



accordance with their respective QA Manuals (Appendix A, B, and C).  Montrose will maintain 



field data for a period of no less than 5 years after EPA determination that the work under the 



SOW to the UAO is complete, unless otherwise approved by EPA (EPA, 2003a).  The following 



sections summarize field and laboratory data quality management and assessment. 



 



5.1  DATA MANAGEMENT 



 



Field and laboratory data will be managed as it is obtained and compiled.  Field data will be 



obtained and compiled in field notebooks or on the appropriate field data forms.  Laboratory 



data will be compiled in the data report packages.  Field and laboratory data will be entered, 



stored, and maintained in electronic files or databases, as appropriate.  Tables will be prepared 



based on these data for use in summary reports.  Use of these standard data reporting forms 



and tables will ensure that data are presented consistently.  The QA Manager will maintain all 



copies of field data forms, original transmittal letter, chain-of-custody records, and the laboratory 



data packages in the project files.  



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 35  
11/13/03  



 



Project Name: Montrose 
Section No. 5.0 
Revision No. 0.0 
Revision Date 11/13/2003 



5.1.1  Field Data 



 



The Field Task Manager will retain all field notebooks and copies of all field data forms in the 



project file.  These data files will contain original data and field notes.  All files will be well 



organized, indexed, verified, and accessible.  



 



Field sampling files will be compiled.  Field sampling files will include, but are not limited to, the 



following information: 



 



• Field notes compiled by sampling personnel during the sampling event. 



 



• Field data, including sampling data forms and calibration documentation. 



 



• Sample documentation forms, including chain-of-custody records, and courier receipts, 



as appropriate. 



 



5.1.2  Analytical Data 



 



Analytical data files will be established for all activities.  These data files will be organized, 



indexed, verified, and accessible.  Analytical data will include original chain-of-custody records, 



and laboratory data packages assembled by the laboratory performing the analyses.  The 



laboratory data packages will be provided by the laboratory to H+A as hard copy.  Analytical 



data may also be provided on a diskette or by electronic transmission.  Analytical data with 



corresponding review qualifiers will be entered, stored, and maintained in an electronic 



database. 



 



Analytical data files will include, but are not limited to, the following information: 
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• Original chain-of-custody records 



• Laboratory analytical reports from all sampling events 



• QC sample results, including field duplicates, trip, and equipment rinsate blanks 



• Data deliverables packages 



• Assessment and validation forms compiled during data evaluation. 



 



5.2  QUALITY ASSURANCE OVERSIGHT 



 



The QA Manager is responsible for QA oversight.  QA oversight is accomplished by verifying that 



established QC procedures are followed; by conducting field procedure audits on a regular basis 



to ensure that the data being collected are reliable, of acceptable quality, and are representative 



of Site conditions; by identifying deficiencies and ensuring that corrective actions are implemented 



when necessary; and by reporting project status to project management on a regular basis. 



 



5.2.1  Preventive Maintenance 



 



Preventive maintenance includes those activities that must be carried out to minimize downtime 



of the field and laboratory measurement systems.  Specific laboratory preventive maintenance 



measures are provided by each laboratory in its respective QA Manual (Appendices A, B, and 



C).  Procedures for preventive maintenance during sampling and field measurement activities 



include, but are not limited to, the following: 



 



• Calibrate and check field measurement equipment before use. 



 



• Ensure that critical spare parts for instruments are immediately available in case of 



equipment failure. 
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• When practical, ensure that back-up equipment is available. 



 



• If samples are subcontracted by DMA or WCAS, then the contract laboratory shall be 



held accountable to ensure that all analytical requirements in the QAPP are followed by 



the subcontractor. 



 



• Identify and review sampling locations and procedures each day prior to starting field 



activities. 



 



• Ensure that additional materials for sample collection, including containers, caps, labels 



and chain-of-custody forms, are available onsite. 



 



5.2.2  Field Procedure Audits 



 



The QA manager may schedule an audit of field procedures during field activities to evaluate the 



execution of SOPs.  The field procedure audit will consist of observations and documentation of 



the field activities.  Checklists will be used for documenting observations of sampling activities, 



including: 



 



• Calibration documentation for sampling and measurement instrumentation 



 



• Documentation of adherence to this QAPP and the FSP 



 



• Completion of field notebooks and field data forms 



 



• Sample handling, storage, and transmittal procedures 



 



• Chain-of-custody procedures. 
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Observations recorded on the completed checklist will be discussed with the Field Task Manager 



during the audit debriefing.  Specific deficiencies noted and recommendations for corrective action 



and follow up will be discussed at this time.  A copy of the completed checklist will be forwarded to 



the H+A Project Manager.  Depending on the severity of the deficiencies, adherence to corrective 



action recommendations may be verified by a follow-up audit of that deficiency. 



 



5.2.3  Technical Systems Audits 



 



A laboratory technical systems audits will be performed for the primary laboratory.  Laboratory 



technical systems audits of split and other laboratories will be conducted on a as needed basis.  



The laboratory technical systems audit monitors the capability and performance of a laboratory 



and provides an optional verification of compliance with project-specific and method-specific QC 



criteria.  Each laboratory technical systems audit will include a careful evaluation of equipment 



and facilities and adherence to SOPs and QC procedures.  In addition, double-blind performance 



samples may be submitted to the laboratory by Montrose or EPA.   



 



Upon completion of the laboratory technical systems audit, an audit report is prepared and copies 



are distributed to the Field Task Manager and Project Manager.  This report outlines the audit 



approach and presents a summary of results and recommendations.  Upon completion of the 



laboratory technical systems audit, the specific deficiencies are discussed with the Project 



Manager and laboratory personnel, and recommendations are made for corrective action.  A 



report will be provide to Montrose and EPA prior to commencement of the baseline sampling 



round that outlines the major findings of the audit and the resultant corrective action by the 



laboratory.  Depending on the severity of the deficiencies, adherence to corrective action 



recommendations may be verified by a follow-up audit. 
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5.2.4  Measurement Performance Criteria 



 



Measurement performance criteria apply to quantitative data generated during the course of this 



investigation.  



 



Performance criteria for quantitative measurements, such as laboratory analytical data, will be 



those specified in the QA Manual published by each laboratory associated with this project 



(Appendices A, B, and C).  Evaluation of data with respect to performance criteria will be 



conducted by the QA Manager of each laboratory, and will also be reviewed by LDC and H+A 



QA Managers. 



 



5.3  DATA ASSESSMENT AND DATA VALIDATION 



 



Data assessment and validation is a systematic process of evaluating analytical data against a 



pre-established set of QC criteria, which is based on project-specific criteria and selected 



method-specific criteria specified in the appropriate EPA test methods, to determine the quality 



of the data (EPA, 1996).  Data generated from sampling events will be verified and validated to 



determine if they meet QC criteria.  The quality and appropriate use of data obtained will be 



determined based on the results of routine assessment of 100 percent of the data, on the 



results of Tier 2 validation procedures performed on 100 percent of the groundwater sampling 



analytical data, and on the results of Tier 3 validation procedures performed on 20 percent of 



the groundwater sampling analytical data.  Laboratory data will be validated in accordance with 



EPA National Functional Guidelines (EPA, 1994, 1996, and 1999).  SOPs for data assessment 



have been developed to ensure that these activities are performed in a consistent manner, 



Section 6.0, Standard Operating Procedures for Data Assessment. 



 



Analytical data generated will be verified for compliance with H+A criteria for precision, 



accuracy, representativeness, completeness, and comparability (PARCC) parameters.  
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Assessment and validation of analytical data will be performed under the supervision of the H+A 



QA Manager.  The LDC QA Manager will be responsible for reviewing the results of data 



validation.  The laboratory will submit analytical results that are supported by sufficient 



information to enable the reviewer to fully evaluate data quality.  



 



The QA Manager will direct the following activities during the data assessment process: 



 



• Review of chain-of-custody records 



• Review of sample holding times 



• Review of any trip blank and equipment rinsate blank results 



• Review of any field duplicate and laboratory split sample results 



• Review of laboratory reagent blank, spike, and duplicate sample results. 



 



Data assessment results will be used to flag questionable analytical results and to assign data 



qualifiers.  The results will also be used as a basis to request revised analytical data reports 



from the laboratory and to initiate corrective action.  In addition, results will be used to determine 



corrective action for field sampling personnel.  



 



All analytical data will undergo Tier 2 and 20 percent will undergo Tier 3 data validation.  The 



laboratory will, however, provide Tier 3 documentation packages for 100 percent of the samples 



so that a greater percentage of samples could be subject to Tier 3 validation, if warranted.  



DVPs will be assembled by the laboratory performing the analyses. 



 



EPA Tier 2 data validation will be performed on the summary (i.e., no raw data) packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project manager when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 
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as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.   



 
Data summary packages provided by the contract laboratory should consist of sample results 



and quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 



through X for organic analyses and Forms 1 through XIV for inorganic analyses). 



 
EPA Tier 3 data validation will be performed on the summary and raw data packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project chemist when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 



as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.    



 
Data summary packages provided by the contract laboratory will consist of sample results and 



quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 through 



X for organic analyses and Forms 1 through XIV for inorganic analyses), and all raw data 



associated with the sample results and QA/QC summaries. 



 
All data validation procedures will be in accordance with EPA Functional Guideline requirements 



and industry standards. 



 



The QC elements to be reviewed for Tier 2 and Tier 3 validation are identified in the following 



subsections. 
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Organic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
 
• Matrix spike and matrix spike duplicate recovery 
 
• Laboratory control sample recovery 
 
• Internal standard performance 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Compound identification (Tier 3) 
 
• Compound quantitation and detection limits (Tier 3) 
 
• Tentatively identified compound verification (GC/MS) (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 
Inorganic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
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• Matrix spike recovery 
 
• Duplicate sample RPD 
 
• Laboratory control sample recovery 
 
• ICP interference check 
 
• MSA and serial dilution checks 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Analyte identification (Tier 3) 
 
• Analyte quantitation and detection limits (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 



The results of data assessment and validation, including the activities described above and any 



data qualified, will be compiled for each sampling event.  These results will be kept on file with a 



memorandum that explains the reasons for data qualifications and the corrective action to be 



implemented. 



 



The results of data assessment and validation will be used in conjunction with other validation 



criteria to flag questionable analytical results and to assign data qualifiers.  The results will also 



be used as a basis to request revised analytical data reports from the laboratory and to initiate 



corrective action. 



 



Following data assessment and validation, analytical results and review qualifiers will be 



entered into the database from analytical data reports provided by the laboratory.  The database 



will be used to ensure that the data are organized and easily accessible.  A hard copy database 
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printout will be double-checked against the original laboratory analytical reports to ensure data 



entry accuracy. 



 



5.3.1  Data Assessment 



 



Routine procedures will be used to assess PARCC parameters as required to meet DQOs for 



the sampling event (Table 10).  Descriptions of the PARCC parameters to be evaluated during 



data verification are described in the following sections.  In addition to these parameters, the 



following criteria will be verified to have been met: 



 



• Holding times 



• Correct analytical method and data reporting (Table 1) 



• Chain-of-custody criteria and documentation; and  



• Minimal reporting requirements. 



 



5.3.1.1  Precision 



 



Precision is a measure of the agreement or reproducibility among replicate measurements.  



Examination of precision is a measure to evaluate the reproducibility of measurements under a 



given set of conditions.  Precision is expressed as the relative percent difference (RPD) 



between duplicates of the same sample.  Duplicates consist of internal laboratory duplicates 



and external field duplicates.  Internal laboratory duplicates include sample duplicates and/or 



MSDs, depending on the analytical method.  Analytical results from field duplicate samples 



provide information on the precision of sample collection procedures.  Analytical results from 



laboratory duplicates and laboratory MSDs provide information on laboratory precision.  The 



RPD between duplicate sample results is calculated using the following equation: 
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100
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Where: 



 



 RPD = Relative percent difference 



 D1 = First sample value 



 D2 = Second sample value (duplicate) 



 



The calculated laboratory and field duplicate RPDs are evaluated and compared to established 



project-specific precision control limits (Tables 4 through 9).  Unacceptable precision values will 



be noted in the project file.  Data associated with unacceptable laboratory precision results will 



be qualified, and recommendations for corrective action will be discussed with the laboratory or 



field personnel, as appropriate. 



 



5.3.1.2  Accuracy 



 



Accuracy is the degree of agreement between a value and an accepted reference or true value.  



Accuracy can be expressed numerically as the percent recovery (%R) of a spiked sample.  A 



sample spike is prepared in the laboratory by adding a known concentration of one or more 



chemicals to one sample in each analytical batch.  The chemicals spiked are chosen from the 



list of analytes detectable by the method being evaluated.  Analytical results from spiked 



samples provide data on matrix interferences and method performance.  



 



Accuracy for the analytical measurement system is defined as the %R for a spiked sample.  The 



%R is calculated as follows: 



C
xBAP 100)( −



=  
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where: 



 



 P = Percent recovery 



 A = Measured concentration in spiked sample (sample + spike) 



 B = Measured concentration in sample 



 C = Known concentration of spike compound. 



 



The calculated %R results are compared to project-specific and/or EPA-specified accuracy 



control limits (Tables 4 through 9). 



 



Unacceptable accuracy results will be noted in the project file.  Data associated with 



unacceptable laboratory accuracy results may be qualified, and recommendations for corrective 



action will be discussed with the laboratory or field personnel, as appropriate.  



 



Accuracy may be qualitatively verified by evaluating blank contamination.  Compounds detected 



in any trip blanks or laboratory blanks will be evaluated during data assessment procedures.  



Guidelines are established to evaluate the effects of blank contamination on the accuracy of the 



analytical results of associated field samples.  Unacceptable effects of blank contamination will 



be noted in the project file.  Data associated with contamination will be noted in the project file.  



Data associated with unacceptable blank results will be qualified, and recommendations for 



corrective action will be discussed with the laboratory and field personnel, as appropriate. 



 



Trip blanks pertain to VOC analysis.  When samples for VOC analysis are to be collected, trip 



blanks are prepared prior to the sampling event and kept with the samples throughout the entire 



sampling event and during transport to the laboratory.  Trip blanks are useful in detecting VOC 



contamination in sample containers and cross contamination of VOCs between samples during 



shipment, storage, and handling.  
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Equipment rinsate blanks are defined as samples that are obtained by running analyte-free, 



deionized water through any non-dedicated sample collection equipment after decontamination.  



These samples are used to determine if decontamination procedures are sufficient. 



 



Laboratory blanks are samples made up in the laboratory using analyte-free water and analyzed 



along with the investigative samples.  Laboratory blanks are useful for detecting contamination 



in the sample handling and analytical processes at the laboratory. 



 



5.3.1.3  Representativeness 



 



Representativeness is the reliability with which a measurement or measurement system reflects 



the true conditions under investigation.  Representativeness is influenced by the number and 



location of the sampling points; sampling timing and frequency during monitoring events; and 



field and laboratory sampling procedures. 



 



Representativeness is a qualitative parameter that is addressed by describing sampling 



techniques and the rationale used to select sampling locations.  Sample location selection may 



be determined based on existing data, instrument surveys, or observations, or may be randomly 



selected.  Data used to select sampling location may include water level measurements; 



groundwater and soil sample results; geologic descriptions such as lithologic logs; and 



interpretations of study area hydrogeologic conditions. 



 



5.3.1.4  Completeness 



 



Completeness is defined as a comparison of the number of valid data points obtained from a 



measurement effort to the total number needed to meet the project goals.  Data completeness 



incorporates sample loss and data acceptability. 
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Analytical data completeness is described as the ratio of acceptable analytical results to the 



total number of results requested.  A completeness value of less than 90 percent indicates that 



corrective action is necessary to limit the number of incomplete or unacceptable results and to 



avoid similar problems in future sampling events. 



 



Criteria for incomplete or unacceptable results may include containers broken during shipment 



or at the laboratory and data qualified as unusable during data assessment or data validation 



procedures.  Analytical data completeness is calculated using the following equation: 



 



100
)(



)( x
resultsrequestedofnumbertotal



resultsacceptableofnumberC =  



where: 



 



 C = Percent completeness. 



 



5.3.1.5  Comparability 



 



Comparability is a qualitative parameter that expresses the confidence with which one data set 



can be compared to another.  Comparability is dependent on consistency in sampling conditions 



and on selection of sampling procedures, sample preservation methods, analytical methods, 



and expressed units of data. 



 



The comparability requirements for field measurement, sampling, and analysis activities are met 



by complying with SOPs during sample collection and analysis.  Because of the similarity of 



data collection and analysis methods, data collected during the planned activities will be 



comparable to data collected during previous Site investigations. 
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5.4  CORRECTIVE ACTION 



 



Corrective action will be implemented if it is determined during the data quality verification and 



assessment processes that the field procedures and documentation, analytical procedures, or 



analytical results are not adequate to achieve the DQOs.  Corrective actions that may be 



implemented include, but are not limited to, the following: 



 



• Altering procedures in the field 



• Providing additional training for field personnel 



• Using alternative sample containers 



• Increasing the frequency of calibration or maintenance of field measurement instruments 



• Resampling or reanalyzing samples 



• Contacting the laboratory to initiate specific internal corrective actions 



• Auditing laboratory procedures. 



 



The Project Manager or Field Task Manager will be responsible for initiating corrective action for 



all field activities.  The QA Manager will be responsible for ensuring that corrective actions for 



laboratory activities are initiated and for ensuring that corrective actions implemented are 



adequate to meet DQOs.  Corrective actions taken will be addressed and summarized in a 



technical memorandum. 



 



Should field measurement data for analytical results indicate inconsistencies resulting from field 



procedures, field corrective actions will be implemented as follows: 



 



• Sampling and decontamination procedures will be reviewed if target compounds are 



detected in any trip blanks or equipment rinsate blanks in concentrations exceeding 



method reporting detection limits or documented laboratory contaminant levels. 
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• Sampling and decontamination procedures will be reviewed if analytical results of field 



duplicates indicate poor precision. 



 



Laboratory corrective actions will be initiated if analytical results are not provided in a timely 



manner or are determined to contain inconsistencies during the data quality assessment and 



validation processes.  The laboratory will be contacted to discuss corrective action for specific 



inconsistencies. 



 



At a minimum, the laboratory will adhere to corrective action procedures outlined in Title 40, 



Code of Federal Regulations, Section 136 or as outlined by EPA (EPA, 1986).  



 



5.5  REPORTING 



 



Overall data quality verification results and corrective actions are reported to the Project 



Manager via the QA Manager.  Prior to the preparation of a technical memorandum 



summarizing field activities, the QA Manager informs the Project Manager of internal analytical 



data verification checklist results.  The QA Manager informs the Project Manager of all 



corrective actions to be implemented.  The Project Manager informs project staff of any 



corrective action to be followed.  All corrective actions taken are recorded in a technical 



memorandum. 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 51  
12/19/03  



 



Project Name: Montrose 
Section No. 6.0 
Revision No. 1.0 
Revision Date 12/19/2003 



6.0  STANDARD OPERATING PROCEDURES FOR DATA ASSESSMENT 



 



 



Chemical quality data for samples analyzed using various U.S. EPA methods will be reviewed 



during data assessment activities to determine the quality of the data and to assess its use 



according to the DQOs established for the specific field sampling activity.  This SOP has been 



prepared to ensure that data assessment activities are performed in a consistent manner. 



 



Data assessment procedures will be performed on all analytical data collected as part of routine 



project activities.  



 



6.1   DATA ASSESSMENT PROCEDURES 



 



Data assessment procedures include evaluation of the following categories of support 



documentation associated with analytical data: 



 



• Sample holding times 



• Preservation procedures 



• Analytical methods and data reporting 



• Field blanks, trip blanks, and laboratory reagent blanks 



• Matrix spike recovery 



• Matrix spike duplicate analysis 



• Field duplicate analysis 



• Split sample analysis 



• Data trending.  



 



Standard procedures will be used to perform routine data assessment of chemical quality data 



reported by the laboratory and to assign data qualifiers (Table 13).   
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Data assessment will be performed using hard copy and/or electronic laboratory reports.  



 



 



6.1.1  Holding Times 



 



A comparison will be made between the sampling date and the date of laboratory analysis for 



each sample submitted to the laboratory.  The analytical results, including less than detection 



limit results, for samples identified as exceeding the required holding time will be qualified with 



"J" and will be documented in the summary memorandum. 



 



 



6.1.2  Analytical Methods and Data Reporting 



 



The laboratory report will be checked against the sample Chain-of-Custody Record to verify that 



appropriate analytical results were reported for all samples submitted and that the analytical 



methods requested in sample documentation were used by the laboratory.  Instances of 



requested analyses not included in the laboratory report, due to occurrences such as breakage 



in the laboratory, misidentification of samples, missing or incomplete analyses, or use of 



incorrect analytical methods, will be documented in the summary memorandum. 



 



6.1.3  Field Blanks, Rinsate Blanks, Trip Blanks, and Laboratory Reagent Blanks 



 



The hard copy laboratory reports will be reviewed to determine whether any analytes were 



detected in any of the field blanks, trip blanks, rinsate blanks, or laboratory reagent blanks 



associated with the sampling event and analysis procedures.  The results of the data search will 
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be documented in the summary memorandum.  If an analyte is detected in a blank sample, the 



following procedures will be performed to identify data subject to qualification: 



 



• Compile a list of blank samples in which analytes were detected including method of 



analysis, analyte concentration, batch number of water used to prepare the blank, if 



available, dates of blank sample collection and analysis, and specific laboratory instrument 



used for blank sample analysis, if applicable. 



 



• For analyte detections in field or trip blanks, review the hard copy laboratory reports for 



all water samples in which the analyte was detected that were listed on the same 



chain-of-custody record as the blank sample.  Review laboratory reports and identify all 



detections of the analyte in water samples that were analyzed using the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• For analyte detections in laboratory reagent blanks, review analytical reports and identify 



all detections of the analyte in water samples that were analyzed on the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• Assign data qualifiers to the compiled list(s) of results as follows: 



 



o If the concentration of the analyte in the water sample is less than or equal to the 



concentration in the associated blank, qualify the data with a "R". 



 



o If the concentration of the analyte in the water sample is greater than the 



concentration in the associated blank but is less than or equal to five times the blank 



concentration, qualify the data with an "J". 
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o If the concentration of the analyte in the water sample is greater than five times the 



blank concentration, the data is acceptable. 



 



• Document the review of blank samples and list data qualified in the summary 



memorandum. 



 



6.1.4  Matrix Spike Recovery 



 



Matrix spike recovery data in the laboratory report will be compared with the acceptable range 



of percent recovery for each analyte (Tables 4 through 9).  If a matrix spike recovery percentage 



is less than the minimum acceptable percent recovery, the following procedures will be used to 



identify data subject to qualification: 



 



• Compile a list of analyte matrix spike recoveries that are less than the minimum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis.   



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualification, including all less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualified in the summary 



memorandum. 
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If a matrix spike percent recovery is greater than the maximum acceptable percent recovery, the 



following procedures will be used to identify data subject to qualification: 



 



• Compile a list of matrix spike recovery values that are greater than the maximum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis. 



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualifications.  Do not include less than detection 



limit results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualifiers in the 



summary memorandum for the data assessment. 



 



6.1.5  Matrix Spike Duplicates 



 



Matrix spike duplicate data in the laboratory report will be compared against the acceptable 



RPDs (Tables 4 through 9).  If a matrix spike duplicate analysis for an analyte exceeds the 



acceptable RPD for the analyte, the following procedures will be used to identify data subject to 



qualification: 



 



• Compile a list of analytes for which matrix spike duplicate RPDs are greater than the 



acceptable RPD for that analyte, including sample identifier of the matrix spike duplicate 



sample and date of matrix spike duplicate analysis. 
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• Review the analytical reports to identify all water samples analyzed for the same analyte, 



using the same method, on the same date of matrix spike duplicate analysis.  Compile a 



list of identified analytical results for qualification, including less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike duplicate analyses and list data qualified in the 



summary memorandum. 



 



6.1.6  Field Duplicates 



 



The analytical results for field duplicate samples will be tabulated and RPDs for each analyte 



will be computed.  Instances in which an analyte was not detected in both samples will be 



identified.  Instances in which an analyte was detected in only one sample and not in its 



duplicate sample will also be identified, and an approximate RPD will be calculated by 



substituting the analytical detection limit for the less-than detection limit result in the RPD 



formula.  For RPDs between original samples and duplicate samples, the following criteria are 



used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If detected concentrations are between 10x and 100x the detection limit, the RPD should 



be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If field duplicate analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated duplicate samples are 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review, the data qualifiers "J" or "R" may be 



assigned to the original and/or the duplicate analytical result for the analyte.  The results of the 



duplicate sample review, including rationale for assigning data qualifiers, along with the list of 



data qualified will be included in the summary memorandum. 



 



6.1.7  Split Samples 



 



The analytical results for split samples will be tabulated and RPDs for each analyte will be 



computed.  Instances in which an analyte was not detected in both samples will be identified. 



Instances in which an analyte was detected in only one sample and not in its split sample will 



also be identified, and an approximate RPD calculated by substituting the analytical detection 



limit for the less-than detection limit result in the RPD formula.  For RPDs between original 



samples and split samples, the following criteria are used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If the detected concentrations are between 10x and 100x the detection limit, the RPD 



should be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If split sample analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated split samples will be 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review,  the data qualifiers "J" or "R" may be 



assigned to the original and/or the split analytical result for the analyte.  The results of the split 



sample review, including rationale for assigning data qualifiers and the list of data qualified, will 



be included in the summary memorandum. 



 



6.1.8  Data Trending 



 



Groundwater quality data for a particular sampling event will be compared to previous chemical 



quality data collected at that same location to accomplish the following:  1) screen field duplicate 



and split results that have RPDs greater than the historical data or acceptance criteria to identify 



data that may have to be qualified; and 2) identify any analytical results that may require 



qualification for which no field and/or laboratory quality control problem was identified during the 



assessment process.  This additional review is necessary to alert the user to data that are not 



representative of the Site.  Review of previous analytical results for samples collected from a 



particular site may include one or all of the following: 



 



• Review of long-term and/or short-term chemical quality hydrographs for all analytes 



analyzed at the sampling location. 



 



• Review of chemical quality hydrographs for other sampling locations in the same and 



adjacent hydrogeologic units in the immediate vicinity of the sampling location evaluated. 



 



• Review of maps showing areal distribution of the concentrations of the analyte in the 



same hydrogeologic unit. 
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• Review of water level hydrographs, water level contour maps, and pumpage records 



from nearby production wells. 



 



• Review of historic surface water records and investigation of sources of potential 



recharge to groundwater systems in the vicinity of the sampling location. 



 



Individuals familiar with the hydrogeological conditions at the Site will evaluate this information 



and identify a list of data that may require qualification.  This list will be reviewed by the Project 



Manager prior to assignment of data qualifiers.  Laboratory personnel may be contacted during 



the review process to ensure that the data subject to review were correctly reported.  Field 



duplicate and split sample results identified as having unacceptable RPDs and determined to be 



out of trend will be qualified with an "J" or "R".  Analytical results with no associated quality 



control problem will be assigned the data qualifier "J" if the concentration of the sample subject 



to review is less than one order of magnitude higher or lower than the expected concentration of 



the analyte at the sampling location and is clearly outside the historic water quality trends at the 



Site.  Analytical results with no associated quality control problem will be assigned the data 



qualifier "R" if the concentration of the sample subject to review is greater than or equal to one 



order of magnitude higher or lower than the expected concentration at the sampling location; is 



clearly outside of the historic water quality trends at the Site; exhibits a concentration for an 



analyte not previously detected at the Site; or does not indicate an analyte that is routinely 



detected at the Site.  The results of the review of data based on trend analysis will be 



documented in the summary memorandum. 



 



6.2  CORRECTIVE ACTION 



 



Corrective actions may be required at any point in the data assessment process.  Problems with 



laboratory or field quality control data or analytical results should be relayed as soon as possible 



by H+A to the Laboratory Manager.  The laboratory will be instructed to check raw data and 
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computations, as necessary, to identify any problems due to data transposition, reported units of 



measurement, or calculation errors.  The laboratory may be instructed to re-run a partial sample 



if sample holding time limits have not been exceeded.  The laboratory will issue an amended 



hard-copy analytical report if any previously reported data are found to be in error.  If major 



quality control problems are identified during data assessment procedures, the Project Manager 



may request that additional samples be collected from a sample location for laboratory analysis. 



 



6.3  REPORTING 



 



The Project Manager will review the list of all data to be qualified and approve data qualifiers.  



Analytical results found to be satisfactory based on the data assessment process will not be 



qualified.  Data qualifiers,will appear in tables summarizing the results of water quality analyses. 



 



EPA data qualifiers, with the exception of "U", will appear in tables summarizing the results of 



water quality analyses (Table 13).  H+A uses a “less than sign” or “negative value” (< or -), to 



indicate that an analyte was not detected and, therefore, use of EPA's "U" qualifier is not 



required. 



 



Data with EPA "J" qualifiers may be used for general site characterization purposes.  These 



data will not be used for Site decision-making purposes, such as determining the presence or 



absence of contaminants, determining the effectiveness of remedial actions, assessing the 



cleanup status of an aquifer, or assessing the attainment of cleanup goals in an aquifer.  Data 



with EPA "R" qualifiers will not be used for either site characterization or site decision-making 



purposes. 
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PREFACE TO THE QUALITY SYSTEMS MANUAL 
 
Purpose  
 
The purpose of this document is to provide implementation guidance on the establishment and management 
of quality systems for Calscience Environmental Laboratories, Inc and is based on the National 
Environmental Laboratory Accreditation Conference’s (NELAC) Quality System requirements, the 
Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) and International 
Organization for Standardization / International Electrotechnical Commission (ISO/IEC) 17025:2005.  
 
These three programs are built upon one another and are mutually reinforcing in their Quality Assurance 
programs and protocols. 
 
Background 
 
To be accredited and in compliance under the following three programs: 
 



1. The National Environmental Laboratory Accreditation Program (NELAP). Accredited laboratories 
shall have a comprehensive quality system in place, the requirements for which are outlined in The 
NELAC Institute (TNI) 2009 Volume 1: Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-2009).  This manual was written with guidance primarily 
from Volume 1: Modules 2, 3, 4, 5, and 7.    



 
Additional information may be found at:  
 



 http://www.nelac-institute.org/  
 



2. The Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) will 
provide a means for laboratories to demonstrate conformance to the DoD Quality Systems Manual 
for Environmental Laboratories (DoD QSM) as authorized by DoD Instruction 4715.15. 



 
The DoD QSM Revision 4.2 (October 25, 2010) is based on the National Environmental Laboratory 
Accreditation Conference (NELAC) Quality Systems standard which provides guidelines for 
implementing the international standard, ISO/IEC 17025. The DoD QSM Revision 5.0 (July 2013) 
standards will be implemented over the 2014-2015 time period. 



 
Additional information may be found at:  
 



 http://www.denix.osd.mil/edqw/Accreditation/  
 



 http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf  
 



 http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf  
 
 



3. ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 
Laboratories is for use by laboratories in developing their management system for quality, 
administrative and technical operations. Laboratory customers, regulatory authorities and 
accreditation bodies may also use it in confirming or recognizing the competence of laboratories.  



 
Additional information may be found at:  
 



 http://www.iso.org/iso/home.html  
 



 





http://en.wikipedia.org/wiki/International_Electrotechnical_Commission


http://www.nelac-institute.org/


http://www.denix.osd.mil/edqw/Accreditation/


http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf


http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf


http://www.iso.org/iso/home.html
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greater distance in groundwater than chlorobenzene. (Record of Decision, Decision Summary, Section 12.10 Rationale for EPA’s Selected Alternative, Rationale for Remedial Actions for pCBSA, page 12-21, paragraph 1).  





“Because it is much more water-soluble than chlorobenzene, pCBSA is more mobile in


groundwater and the lateral extent of the pCBSA in groundwater exceeds that of the


chlorobenzene in all directions. The pCBSA plume is commingled with the benzene on the west side of the former Del Amo plant. The maximum concentration of pCBSA is about 1,500,000 ppb, near the Central Process Area. The concentration of pCBSA is 500-1000 ppb at the toe of the chlorobenzene plume (point where chlorobenzene concentrations are at the MCL for chlorobenzene, which is 70 ppb). The pCBSA distribution is shown in Figure 7-5. Because it has no promulgated or provisional health-based standards associated with it, pCBSA is addressed independently of all other chemicals in this ROD.” (Record of Decision, Decision Summary, Section 7.1, Extent and Distribution of Contamination, Generalized Dissolved Contaminant Distributions, page 7-8, paragraph 3).





The requirements specified in the ROD for pCBSA include:





· “The concentration at which pCBSA is re-injected into the ground shall be limited to 25,000 ppb. The State of California holds that 25,000 μg/l can be considered a provisional health standard for pCBSA with respect to injected groundwater. This requirement is a non-promulgated standard of the State of California (See Section 8 of this ROD), however, it is selected by this ROD as a performance standard for injected groundwater.





· The full downgradient extent of pCBSA contamination shall be determined and the movement of pCBSA shall be routinely monitored.





· Sampling at potentially susceptible public production wells shall include analyses for pCBSA.





· Well surveys shall be routinely updated to identify any new wells which may lie within the pCBSA distribution.





· At the Superfund 5-year reviews required by law, EPA will re-evaluate whether additional toxicological studies have been performed for pCBSA, assess the extent of the pCBSA plume and make determinations as to whether the remedy remains protective with respect to pCBSA.”





(Record of Decision, Decision Summary, Section 11.3 Elements Common to All Alternatives, Actions for the Contaminant pCBSA, page 11-27, bullets 1-5).





The 25,000 ppb [micrograms per Liter (µg/L)] limit on aquifer injection of treated water is not an in-situ standard and does not represent an Insitu Groundwater Standard (ISGS) value. This ROD standard only applies to aquifer injection after groundwater is withdrawn and treated; it does not imply that groundwater in the ground will be cleaned to this value. (Record of Decision, Decision Summary, Section 11.3 Elements Common to All Alternatives, Actions for the Contaminant pCBSA, page 11-27 last paragraph).





At the time the Dual Site Groundwater ROD was written, 95 to 99 percent of the pCBSA could be removed in a treatment train including a Fluidized Bed Reactor (FBR).  USEPA indicates in the Dual Site Groundwater ROD that “The additional cost of using FBR, with all other parameters and assumptions constant, was on the order of $5 million” (Record of Decision, Decision Summary, Section 12.10 Rationale for EPA’s Selected Alternative, Rationale for Remedial Actions for pCBSA, page 12-22, paragraph 3).





[bookmark: _Toc405198533]TI Waiver Zone


It is USEPA policy to return usable groundwater to beneficial use whenever practicable and in a reasonable timeframe given the circumstances at the site. However, when restoration of groundwater to beneficial use is not practicable, USEPA’s policy is to prevent migration of the plume, prevent exposure to the contaminated groundwater and evaluate further risk reduction. [Technical Impracticability (TI) Decisions in the Superfund Program, Dave Bartenfelder, 11/2005, EPA Headquarters, Office of Superfund Remediation and Technology Innovation].  





USEPA determined that it would not be possible to clean the groundwater immediately below the source areas to Maximum Contaminant Levels (MCLs) and therefore granted a Technical Impracticability Waiver (TI Waiver) for the water within the TI Waiver i. e. Containment Zone.  USEPA agreed to designate lateral limits for LNAPL and DNAPL plumes in the Water Table, MBFB, MBFC Sand and the Gage Aquifer.  According to USEPA, for the “distribution as a whole, however, the concentration gradients are large (i.e. the concentrations taper sharply off with distance from the NAPL source) and the benzene plume appears to be stable.  The primary reason for these observations is intrinsic biodegradation of benzene, although it also could be partially attributed to the small hydraulic gradient and groundwater flow velocity of these units.” (Record of Decision, Dual Site Groundwater Operable Unit, Basis for Not Establishing Multiple TI Waiver Zones in These Units, Page 10-8, paragraph 1).    





According to the 1999 Groundwater ROD, “This ROD, in issuing this TI Waiver, determines solely that existing technologies will be incapable of practically recovering enough NAPL (essentially all of it) to attain ISGS levels at all points in the groundwater.”  (Record of Decision, Dual Site Groundwater Operable Unit, Section 10.1 Introduction and Provisions, Page 10-2, paragraph 4).





[bookmark: _Toc405198534]Biodegradation in the Groundwater ROD


According to the Groundwater ROD, intrinsic biodegradation is ”a remedial mechanism to assist in obtaining remedial objectives at the Joint Site.” (Section 7.3, Presence of Intrinsic Biodegradation, Page 7-12, paragraph 3).  Going further, the Groundwater ROD points out anecdotal evidence of biodegradation as follows: “At the Joint Site, there is substantial and significant evidence that significant intrinsic biodegradation of the benzene plume is occurring in the UBF, MBFB Sand and MBFC Sand, these factors include: 





· Concentration gradients at the leading edge of the benzene plume are steep;  


· The lateral extent of the dissolved plume outside of the NAPL source is small;


· The benzene plume is much smaller than what would be expected based on groundwater velocity and expected retardation in the absence of intrinsic biodegradation; benzene has not migrated far from the NAPL sources despite likely being in the ground 20-40 years; 





· The plume appears to be at stable and does not appear to be migrating laterally;” and





· “Computer modeling runs could not be reasonably calibrated without assuming significant benzene biodegradation.”


The bullets above are a partial list of Bullets in (Section 7.3, Presence of Intrinsic Biodegradation, subsection Potential for Intrinsic Biodegradation in the Benzene Plume,  Page 7-12, last paragraph, bullets 1 and 2 and Page 7-13, bullets 1, 2 and 5).





According to the draft-partial Groundwater Monitoring and Aquifer Complaisance Plan (URS, September 5, 2014, page 13, Bullets 1 through 7), monitoring for intrinsic biodegradation will consist entirely of chemical monitoring including analyzing samples from a total of 19 wells for carbon dioxide, methane, nitrate, sulfate, dissolved oxygen, manganese, ferrous iron and total alkalinity.  The test locations include 11 locations in the Water Table interval, five in the MBFB Sand interval and three in the MBFC Sand interval [see Table 1, Groundwater Monitoring and Aquifer Complaisance Plan (URS, September 5, 2014)].  






[bookmark: _Toc405198535]Subsurface Geology


According to the Hydrostratigraphic Block Diagram provided by URS in the Del Amo MACP, (Figure 2) the subsurface geology consists of 6 principal units with two subunits present in the far western portion of the Dual Site Groundwater Operable Unit.  The following table illustrates the sequence of the units, the maximum and minimum thickness shown on Figure 2 and the approximate depth to the unit on the southwestern and northwestern side.   








			Depth to (feet)


			Southwestern Side


			Min Thickness


(feet)


			Max Thickness


(feet)


			Northeastern Side


			Depth to (feet)





			~0


			Upper Bellflower Aquitard


			~50


			~70


			Upper Bellflower Aquitard


			~0





			~40


			Middle Bellflower “B” Sand


			~20


			~30


			Middle Bellflower “B” Sand





Middle Bellflower “C” Sand


			~65








~100





			~60


			Middle Bellflower Mud


			~0


			~20


			


			





			~80


			Middle Bellflower “C” Sand


			~70


			~35


			


			





			~150


			Lower Bellflower Aquitard


			~25


			~60


			Lower Bellflower Aquitard


			~130





			~175


			Gage Aquifer


			~50


			~80


			Gage Aquifer


			~190





			~255


			Gage-Lynwood Aquitard


			~5


			~60


			Gage-Lynwood Aquitard


			~260





			~280


			Lynwood Aquifer


			?


			?


			Lynwood Aquifer


			~300











The beds dip gently towards the east.  Bed thickness varies and at one point, it appears as if the Gage-Lynwood Aquitard thins to less than five feet in thickness.  Head differences between the zones are minimal implying communication across the “aquitards”. 


[bookmark: _Toc405198536]Groundwater 


According to the ROD, “The lateral hydraulic gradient of the groundwater varies locally in the upper units, but is largely consistent in the MBFC Sand and all hydrostratigraphic units beneath it.  The direction of groundwater flow in the UBF has local permutations but is generally to the south.  The groundwater flow direction in the MBFB Sand, MBFC Sand, Gage Aquifer and Lynwood Aquifer, is to the south to south/southeast”. “Under natural gradients (i.e. in the absence of local pumping) the vertical component of the hydraulic gradient is generally downward between all hydrostratigraphic units discussed above”. (Section 7 Summary of Site Characterization, subsection Hydrostratigraphic Units and Groundwater Flow, page 7-6, paragraph 3).  The downward gradient appears to influence the downward migration of contaminants, including dissolved phase benzene. 





Shallow groundwater is first encountered at a depth of approximately 28 to 49 feet Below Ground Surface (BGS) in the region and has in general risen on the order of 10 feet since 1994 (Approximately 0.5 feet per year on average since 1994).  Groundwater flow is generally southeasterly in the shallow aquifers but recent groundwater flow in the water table is towards the southwest.  Shallow groundwater in the site vicinity is heavily contaminated with benzene, chlorobenzene, pCBSA and TCE, the groundwater is designated for beneficial use and deeper aquifers are considered to be drinking water aquifers.  





Groundwater contamination at the dual site is delineated by a network of over 250 monitoring wells spanning approximately 800 acres.  The wells were originally screened in the water table, Middle Bellflower “B” Sand, Middle Bellflower “C” Sand, Gage (Drinking Water) Aquifer, Lynwood (Drinking Water) Aquifer and the Silverado (Drinking Water) Aquifer.  


[bookmark: _Toc405198537]Draft Partial Del Amo MACP


According to the contractor (Shell Oil Company), “The monitoring program is being conducted to generate groundwater elevation and laboratory analytical data by which to evaluate the extent of the contaminant plume associated with the former synthetic rubber plant and confirm that biodegradation and containment of the plume is occurring.” (Page 6, Section 1.4 Monitoring Objectives, paragraph 1). 





The benzene has already migrated outside of the TI Waiver zone., Therefore the draft-partial MACPs provided by Shell Oil Company and Montrose need to be designed to demonstrate the Dual Site Groundwater recovery and treatment system can and will restrict chlorobenzene, pCBSA and benzene inside of the “Technical Impracticability Waiver/Containment Zone” and will facilitate cleanup of the dissolved phase plumes outside of the TI Waiver “Containment” Zone.  





The MACP (when combined) must also be designed to assure the Dual Site Groundwater Operable Unit is retaining and cleaning up all of the mingled plumes within the plume area as well as containing the contaminants within the TI Waiver Zone.  In order to fully monitor the Dual Site Groundwater Operable Unit, the plan must be comprehensive and account for establishing baseline conditions and demonstrating subsequent changes occurring in each of the contaminant plumes (chlorobenzene, pCBSA, benzene and TCE) within or impacting the entire Dual Site Groundwater Operable Unit.





Additionally, the MACP should collect sufficient data to prove intrinsic biodegradation is occurring, where it is occurring, biodegradation rate, breakdown products and where biodegradation is not occurring.  





Separate MACP plans (one for Del Amo, another for Montrose and potentially others for other Responsible Parties) designed to monitor parts of the plumes that are within the area of operation of the Dual Site Groundwater Operable Unit are inadequate and cannot be adequately evaluated separately.  


[bookmark: _Toc405198538]Basic Concepts 


The MACP is required to provide USEPA and the State with a comprehensive tool designed to ensure the groundwater conditions, benzene, chlorobenzene, pCBSA and TCE plumes in the Del-Amo/Montrose vicinity are monitored and tracked, and cleaned up.  They should provide sufficient data to document contaminant movement and/or change over time.  As discussed above, the contaminant plumes include LNAPL, dissolved phase benzene, DNAPL, dissolved monochlorobenzene, pCBSA, TCE and other constituents of concern.    


Dense Non-Aqueous Phase Liquids {in this case Chlorobenzene, pCBSA and TCE (if present)] are denser than water and will tend to sink in water.  Soil matrix will impact DNAPL and dissolved phase contaminant migration.  Even when dissolved elevated concentrations of chlorobenzene, pCBSA and TCE in water may have a tendency to sink (especially when there is a downward gradient), and diffuse into the water in accordance with their individual water solubility’s and dispersion coefficients.





Light Non-Aqueous Phase Liquids (LNAPLs) are less dense than water and will tend to float on the water.  LNAPL will tend to be found on the capillary fringe and dissolved into the upper portions of the water bearing interval, however the general downward gradient noted at the site appears to be driving dissolved phase benzene to depth.  Benzene will dissolve into the water diffuse into the water in accordance with its water solubility’s and dispersion coefficient.





Dissolved benzene will diffuse into the water forming a concentration gradient similar to the conceptual depiction illustrated in Figure 4 below.   As is illustrated in Figure 4, benzene is lighter than water and free phase benzene will tend to float on the water (or on the capillary fringe).  The benzene will diffuse into the water.  Under static conditions, benzene concentrations would be expected to be higher near the water surface, decreasing with distance from the source.   





[bookmark: _Toc405190005]Figure 4 	Diffusion Illustration











In the area where the benzene and chlorobenzene plumes are mixed, the lighter contaminants (benzene) would be expected to be most concentrated near the water surface (absent other mixing forces) and the chlorobenzene which has a tendency to sink would be expected to be most concentrated just above any lithologic feature that inhibits its ability to move towards the bottom of the aquifer.  Figure 5 illustrates the potential for apparently opposing concentration gradients in conditions where LNAPL and DNAPL plumes co-exist, such as may be the case in portions of the Del Amo and Montrose Superfund Sites.


  





[bookmark: _Toc405190006]Figure 5 	Concentration Gradient illustration














As Figures 4 and 5 illustrate, diffusion forms a concentration gradient, in which the concentration decreases with distance from the source material.  Mechanical dispersion will influence contaminant dispersal, for example, there is reported to be a downward gradient at the site which could enhance downward vertical migration of chlorobenzene and benzene.  






Figure 6 	Distance Dependent Concentration Gradient Illustration





 


Figure 6 (above) illustrates a series of groundwater wells located in different parts of a benzene plume area and shows how benzene concentrations would be expected to decrease with lateral distance from a continuing source.  Figure 6 shows a well design where the monitoring wells are constructed with the screen interval above and below the water surface.  





The zones indicated as d0 zone, d1 zone and d2 zone illustrate a concentration gradient where the benzene concentrations decrease as distance from the source material increases.  The conditions illustrated here exist within the area of the Dual Site Groundwater Operable Unit. 









[bookmark: _Toc405190007]Figure 7 	Depth Dependent Concentration Gradient Illustration











Figure 7 above, illustrates a vertical concentration gradient by showing a series of wells along a vertical profile.  Screen 1 is shown as being 50 percent saturated.  The submerged portion of the well screen is located within a specific concentration interval (d0 zone).  Screen 2 crosses through d0 zone, d1 zone and d2 zone therefore a sample collected from the top of screen 2 could yield a different result that one collected from the bottom of screen 2.  A sample collected from the middle could yield an intermediate concentration and complete well purging could yield another result dependent on which zone provides the greatest flow into the well.  Screen 3 is also shown transitioning from D2 zone to an unidentified zone, which could also return different results depending on sampling location and methodology.  Shorter well screens reduce variation.   


The well screens illustrated in Figure 6 are shown as being about 50 percent saturated.  Figure 8 illustrates the change in those same wells as the water table rises from Water Surface 1 to Water Surface 2.  A contaminant smear zone develops around the wells as the LNAPL and dissolved contaminants rise with the water.  Additionally, the volume of water in each well increases which could impact contaminant concentrations in the well.  As a result; 


1) Changes in the volume of water in the casing could dilute the contaminant concentrations in that well resulting in an apparent contaminant concentration decrease, 


2) If the contaminant plume and LNAPL rise above the top of the well screen, the most concentrated part of the plume is physically unable to enter the well, resulting in an apparent decrease in contaminant concentrations,  


3) The volume of soil contaminated by benzene increases as the water level rises, meaning contamination spreads vertically, perhaps impeding lateral dispersion.


To illustrate the point, the water level has risen across the entire plume area on the order of ten feet.  Using the benzene plume footprint shown in Figure 1, the benzene plume covers on the order of 239 acres.  As the groundwater rose ten feet across 239 acres then on the order of 600 to 1,200 acre feet of water heavily contaminated with dissolved phase benzene and LNAPL rose up into and contaminated the former vadose zone across the entire plume area.  [Based on an estimated porosity of the soil in the Upper Bellflower Aquitard is on the order of 25 to 50 percent (Groundwater, R Allan Freeze/John A. Cherry, 1979, page 37, Table 2-4 Range of Values of Porosity)].  Refer to Figure 1 to see the area where the benzene plume (Blue area) smeared LNAPL and dissolved benzene into the vadose zone.  This rise could effectively lower the concentration in an existing well screen due to the “removal” of the most contaminated water and dilution.


In addition to contaminating a very large area, the rising groundwater has impacted the groundwater monitoring well network at the sites.  As illustrated before, contaminant concentrations in the monitoring wells are affected by their relative position in the plume both laterally and vertically.  Comparing Figure 6 and Figure 8 illustrates the impact a rising water table can have on monitoring wells designed to monitor benzene concentrations in groundwater. 





[bookmark: _Toc405190008]Figure 8   	Interim Conditions Illustration








Figure 8 illustrates how LNAPL in the Proximal Well has been cut off and can no longer enter the well.  In this case the LNAPL is physically blocked from re-entering the well, which could yield inaccurate plume monitoring information.  Comparing monitoring well screen in Figure 6 and Figure 8, it’s clear that contaminant concentrations could also appear reduced in distal wells by dilution.     
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Benzene concentrations detected in a well may vary depending on: well screen position in the plume, length of well screen, chemical properties, percent of the well screen saturated and large and small scale flow conditions.

In general mechanical dispersion is the predominant lateral dispersion force in accordance with Darcy’s Law.    
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Benzene concentrations decrease with distance from the source; primarily via chemical diffusion but also partially by mechanical dispersion.  
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Benzene and chlorobenzene concentrations decrease with distance from the source.  But in the case illustrated, the benzene concetrations should be expected to higher near the water table surface, while chlorobenzene concentrations are expected to be higher above any obstacle that may limit downward migration  












From: Mayer, Kevin
To: MARTINEZ, YARISSA (martinez.yarissa@epa.gov)
Subject: FW: Central and West Coast Basins Groundwater Contamination Forum - Dec 10, 2014 Meeting Invitation
Date: Monday, December 01, 2014 1:00:00 PM


Yarissa – Would you be able to participate in the Basin Groundwater Forum?
 
Last June, I spoke about the groundwater treatment construction, the monitoring plan and the VI
 work, and we mentioned the DNAPL Proposed Plan.
 
This time I want to let them know that the construction is complete except for the final
 determination that it is fully operational and functional – planned for January. I may discuss the
 pCBSA topic since reinjection is a critical component of the GW remedy.  I mentioned the MACP last
 time and I can provide the same schedule information that I just sent to Alejandro.  I should have a
 slide or two for each of those.
 
Do you want to show the revised VI slide and discuss schedule?  Can you provide a schedule for the
 DNAPL ROD?
 
I will send you a powerpoint draft in a day or two.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Phuong Ly [mailto:ply@wrd.org] 
Sent: Tuesday, November 25, 2014 5:24 PM
To: d'Almeida, Carolyn K.; Stensby, David; Ball, Harold; Jurist, Karen; Baylor, Katherine; Mayer, Kevin;
 Ramirez, Leslie; Mark Wuttig (Mark.Wuttig@CH2M.com); Mitguard, Matt; Caraway, Rosemarie;
 Mechem, Russell; Chern, Shiann-Jang; Linder, Steven; Praskins, Wayne; MARTINEZ, YARISSA
Cc: Rodriguez, Dante
Subject: Central and West Coast Basins Groundwater Contamination Forum - Dec 10, 2014 Meeting
 Invitation
 


Hello,


The next meeting of the Central and West Coast Basins Groundwater Contamination Forum will be on
 Wednesday, December 10, 2014 at WRD’s office (4040 Paramount Boulevard, Lakewood, CA
 90712) from 10:00 AM to 12:00 PM.  You can now attend these meetings in person (at WRD’s office) or
 online (designated conference room in your office – see below for more information).


If attending the meeting at WRD’s office:



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=37C4253586604259B40A8F2163E954E3-KMAYER

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=7a7cac3b8fd14b5e9af186e7acb94e7d-YMARTINE





Please RSVP by Friday, December 5, 2014 (just reply to me via this e-mail) if you would like to attend
 the meeting in person, since lunch will be provided for those who will be joining us at our office.  There is
 no need to respond if you have already RSVP’d.  Thanks!


If attending the meeting online:


If you cannot make it to WRD’s office for the meeting, but would like to participate in the meeting online,
 please let me know and I can send you a webinar link.  Presentations can be viewed live and you can
 interact with other attendees by phone.  We will try to distribute copies of all presentations prior to the
 meeting date. 


The draft meeting agenda is as follows:


1. USEPA update on Omega Chemical Superfund Site, City of Whittier


2. WRD update on groundwater monitoring well data in City of Santa Fe Springs


3. RWQCB update on Norwalk Tank Farm, City of Norwalk


4. WRD update on Los Angeles Forebay Groundwater Task Force investigation (former AAD
 Distribution and Dry Cleaning, City of Vernon)


5. USEPA update on Montrose Chemical Superfund Site, City of Los Angeles


6. USEPA update on Del Amo Superfund Site, City of Los Angeles


7. DTSC update on interagency GIS efforts to investigate contaminated groundwater in the basins


8. Select next meeting date/time (Wednesday, June 17, 2015)


We hope you can join us at this meeting.  By the way, if there is a conflict in your schedule for the next
 meeting date, please let me know since we have not yet finalized the next meeting date in June 2015. 
 Thank you.


 
Phuong Ly, P.E.
Engineer, Hydrogeology Department
Water Replenishment District of Southern California
4040 Paramount Boulevard
Lakewood, CA 90712
(562) 921-5521  General
(562) 275-4246  Direct/Fax
E-mail:  ply@wrd.org
Website:  www.wrd.org
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From: Sayed, Safouh@DTSC
To: Mayer, Kevin
Cc: Battaglia, Lora K.
Subject: Revised draft final GSU comments on the partial Montrose and Del Amo MACPS
Date: Wednesday, December 03, 2014 3:42:14 PM
Attachments: Montrose-Del Amo combined MACP Outline 12-3-2014.pdf


Hi Kevin,
 
I am sending the completed document in PDF
 
Attached please find the revised draft final GSU comments on the partial Montrose and Del Amo
 MACPS. I will be out of the office starting Thursday (tomorrow) late afternoon coming back on
 Tuesday, December 23. Scott and Ted will discuss with you the memo during the Montrose call on
 Tuesday December 9.
 
Thanks
 
Safouh Sayed
Hazardous Substances Engineer
Brownfields and Environmental Restoration Program
Department of Toxic Substances Control
5796 Corporate Ave
Cypress, CA 90630
(714) 484-5478
(714) 484-5438
safouh.sayed@dtsc.ca.gov
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MEMORANDUM 
 



To:  Safouh Sayed 
  Hazardous Substances Engineer 
  Cleanup Program, Cypress 
 
From:  Scott Warren, C.E.G., CHg.  ____ 
  Senior Engineering Geologist 
  Geological Services Unit, Cypress 
 
Reviewer: Ted Peng, Ph.D., P.G.  ____ 
  Engineering Geologist 
  Geological Services Unit, Cypress 
 
Date:  December 3, 2014 
 
Subject: draft-partial Groundwater Monitoring and Aquifer Compliance Plan 



(MACP), Dual Site Groundwater Operable Unit Del Amo Superfund Site, 
Los Angeles, California (draft-partial MACP), prepared by URS, 
September 5, 2014.  And the 
Draft Groundwater Monitoring and Aquifer Compliance Plan, Montrose 
Superfund Site, 20201 South Normandie Avenue, Los Angeles California, 
July 23, 2014  



  
 
PCA: 11018   SITE: 401628-00  REQUEST:  2002xxxx            
DTSC Cleanup Program Geological Services Unit (GSU) Cypress staff reviewed the Del 
Amo draft-partial Groundwater Monitoring and Aquifer Compliance Plan (draft-partial 
MACP) provided by Shell Oil Company on September 5, 2014.  The Del Amo draft-
partial MACP presents a preliminary sampling/monitoring strategy for monitoring wells 
Shell Oil Company identified as related to the Del Amo Superfund site benzene plume. 
 
GSU also reviewed the Draft Groundwater Monitoring and Aquifer Compliance Plan, 
Montrose Superfund Site, 20201 South Normandie Avenue, Los Angeles California, 
July 23, 2014 provided on November 21, 2014 (additions/modifications in blue type) 
 
The draft-partial MACP’s were reviewed for data gaps and conformance with relevant 
Department of Toxic Substances Control (DTSC) guidance and industry standards.  
General comments regarding details of the Report follow.  The comments and 
recommendations in this memorandum are site-specific and should not be construed as 
policy decision applicable to other sites. Questions regarding this memorandum should 
be directed to Scott Warren at (714) 484-5462. 
 
The Background section of this memorandum is extensive but provides foundational 
information necessary to evaluate this partial MACP. 
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Compliance Monitoring 
Compliance monitoring is required outside of the Technical Impracticability (TI) Waiver - 
Containment Zone to prove the groundwater cleanup is occurring at an acceptable rate.  
Robust compliance monitoring of the benzene, chlorobenzene, TCE and pCBSA 
plumes must continue while the cleanup system and/or remedies are in progress and 
must continue until the contaminant mass in the TI Waiver Zone degrades sufficiently to 
present no threat to the environment.  The monitoring must be able to prove that 
contaminant plumes are reducing in size and concentrations in accordance with 
established plume reduction targets (i. e. 33 percent plume mass reduction in 15 years, 
66 percent plume mass reduction in 30 years and 99 percent plume mass reduction in 
50 years).  If the Respondents fail to meet those target goals, then the plume mass 
reduction tool employed [groundwater recovery system or intrinsic biodegradation and 
Dense Non-Aqueous Phase Liquid (DNAPL) and Light Non-Aqueous Phase Liquid 
(LNAPL) source depletion] must be enhanced and improved until the performance goals 
are met.   



The compliance monitoring must prove that the overall mass is reducing at an 
acceptable rate.  Since the benzene plume remedy is based on intrinsic biodegradation; 
the benzene monitoring must be able to prove that breakdown products are increasing 
proportionately to the decreasing benzene concentrations until MCL levels are reached 
across the entire benzene plume outside of the Containment Zone. 



Once the Respondents can prove the contaminant mass outside of the Containment 
Zone (in each aquifer) for each contaminant of concern (COCs) has reached the MCL 
throughout the plume area, then monitoring can be reduced to a level that is sufficient to 
prove the contaminants inside of the Containment Zone are not escaping Containment 
Zone and impacting the water outside of the Containment Zone.   



Background 



Del Amo 
The Former Del Amo facility contained a styrene plant operated by DOW Chemical Co., 
a butadiene plant operated by Shell Oil Co., and a synthetic rubber facility operated by 
US Rubber Company.  The facilities covered 280 acres and were in operation between 
the 1940s and 1970s.  Wastes from the production processes were spilled, discharged 
on site or discharged through a pipeline to the Dominguez Channel.  The facility was 
closed in 1972.   
 
Soil contamination was discovered in 1984.  Subsequent investigations documented 
that soil and groundwater in the site vicinity is heavily contaminated with benzene, 
chlorobenzene, and Trichloroethene (TCE).  Additional site background information and 
operational details can be obtained from previous GSU memoranda (1/10/2012 and/or 
8/25/2011) or from: USEPA Overview, Del Amo Facility retrieved 8/15/2011 from: 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/vwsoalphabetic/Del%20Amo%20Facility?OpenDocument . 
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Montrose 
Montrose Chemical Corporation of California (Montrose) leased a13 acre parcel from 
Stauffer Chemical Company (Stauffer) in 1947, and manufactured 
dichlorodiphenyltrichloroethane (DDT) at the property from 1947 to 1982.  The 13 acre 
parcel is located east of Normandie Avenue and north of Del Amo Boulevard in 
Torrance CA.  The Del Amo Superfund Site is located adjacent to and west of the 
Montrose Chemical Corporation property. 
 
Chlorobenzene (monochlorobenzene) was used in the DDT production process at the 
Montrose Chemical Corporation site. (FS Executive Summary, page EX-1).  AECOM 
and USEPA estimate that approximately two million pounds of Chlorobenzene 
and DDT were released into the subsurface.  Parachlorobenzenesulfonic Acid 
(pCBSA) is a by-product of the DDT manufacturing process.  The volume of pCBSA 
released to the subsurface is not reported. 
 
According to AECOM, “The lateral Extent of DNAPL occurs fully within the TI Waiver 
Zone established by EPA as part of the groundwater ROD [(EPA 1999), page EX-2, 
Lateral Extent of DNAPL, paragraph 1].  USEPA and AECOM estimates indicate that 
approximately one million pounds of the Dense (heavier than water) Non-Aqueous 
Phase Liquid (DNAPL i.e. pure chlorobenzene and pure DDT) waste is entrained in the 
unsaturated soil (above the groundwater) and approximately one million pounds of 
DNAPL have entered the groundwater in the saturated zone.  These estimates do not 
account for chlorobenzene that has dissolved into the groundwater.   
 
The toxicity of pCBSA is low, but pCBSA is highly soluble in water.  According to the 
Dual Site Groundwater ROD, up to 1,500 milligrams per Liter (mg/L) was detected in 
groundwater in the early to mid-1990s in the plume area.   
 
According to the Feasibility Study (FS), dissolved chlorobenzene extends laterally to the 
southwest for over a mile and has migrated downward over 250 feet into the Gage and 
Lynwood drinking water aquifers.  Due to the relatively higher water solubility, the 
pCBSA plume is expected to extend laterally and vertically beyond the chlorobenzene 
plume.  Available data from 1990, 1995 and 2012 supports this observation but 
monitoring data is very sparse.   



Record of Decision (ROD) for the Dual Site Groundwater Operable Unit 
The Dual Site Groundwater Operable Unit ROD (Groundwater ROD) prepared in early 
1999 established a “Dual-site operable unit remedy” (Declaration, Section 1 Statement 
of Purpose, page 1, paragraph 3).  The Groundwater ROD presents the remedial action 
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for (1) groundwater contamination, and (2) isolation and containment of Non-Aqueous 
Phase Liquids (NAPL) at the Montrose and Del Amo Superfund Sites.   
 
In the ROD, USEPA and the Responsible Parties (Respondents) agreed to a single 
groundwater Operable Unit (OU) to capture and treat contaminated water from both 
plumes as illustrated in the following statement:  “The groundwater contamination at and 
from the former Montrose and Del Amo plant properties; and the contamination from 
additional sources that is commingled, or within the area that might be subject to 
significant hydraulic influences from this remedy; are collectively referred to by EPA as 
“the Joint Site”. (Declaration, Section 1, Assessment of the Site, page 2, paragraph 2). 
 
According to the Decision Summary (Groundwater ROD, Section II, Decision Summary, 
Site Names and Location, page 1-1, paragraph 2, “groundwater contamination 
associated with these two sites has come to be located over an area extending more 
than 1.3 miles in length” (see Figure 2).  And “(1) the groundwater contamination from 
the two sites was commingled, and (2) the evaluation of remedial alternatives related to 
groundwater contamination at one site was inseparable” (Groundwater ROD, Decision 
Summary, Section 2.5 Enforcement History Related to the Joint Groundwater Remedial 
Effort, page 2-6, paragraph 2.   
 
There are other potential sources of benzene and chlorinated solvents in the area; 
these include petroleum transmission pipelines, Stauffer Chemical (benzene), Montrose 
(benzene), Jones Chemical (PCE, TCE, DCE and benzene) and Solvent Handling 
Facilities however, Montrose is the only known source of chlorobenzene, DDT and 
pCBSA (Groundwater ROD, Decision Summary, Section 2.6 Contaminant Sources 
Other Than the Montrose Chemical and Del Amo Plants, page 2-7 Paragraph 1 and 
page 2-8, Bullet 3).  
 
Presumably the petroleum transmission pipelines mentioned above could have provided 
benzene to the facilities, however the Groundwater ROD indicates the petroleum 
transmission pipelines were and still may be used to transfer petroleum products from 
the Port to refineries in the area (Decision Summary, Section 2.6 Contaminant Sources 
Other Than the Montrose Chemical and Del Amo Plants, page 2-8 Bullet 1), implying 
the pipelines primarily transport unrefined oil.  The Groundwater ROD states “petroleum 
NAPL containing benzene has been directly observed along this feeder line near 
historical groundwater monitoring well P-1. (Decision Summary, Section 2.6 
Contaminant Sources Other Than the Montrose Chemical and Del Amo Plants, page 2-
8, bullet 1).  The percentage of benzene in the “petroleum NAPL” is not mentioned in 
this passage of the Groundwater ROD.  However, according to USEPA, the percentage 
of light (C2-C5) hydrocarbons in at least one crude oil is less than 4 percent by volume 
(http://www.epa.gov/region6/6en/xp/longhorn_nepa_documents/lppapp6a.pdf) implying one would expect a 
relatively small percentage of benzene in unrefined product.  
 
The Groundwater ROD identifies two phases of remedy to address the groundwater and 
NAPL as follows: the “operable unit remedy represents the first of two phases of remedy 
selection that will address groundwater and NAPL at these sites.  The first establishes a 
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containment zone and address dissolved phase contamination” by containing  
“dissolved phase contaminants in groundwater surrounding the NAPL in a containment 
zone, thereby isolating the NAPL, principal threat and the contaminated groundwater 
immediately surrounding it from groundwater outside the containment zone” and 
“outside the containment zone, reduces dissolved phase concentrations of 
contaminants in groundwater to health based standards” (Groundwater ROD, Decision 
Summary, Section 4.5 Two Phases of Remedy Selection to Address Groundwater and 
NAPL, page 4-5 Paragraph 1 and page 4-6, Bullets 1 and 2). 



Operable Units and Contaminate Source Areas 
The MACP is designed to address a portion of Operable Unit 3 “Dual Site 
Groundwater”, which was the first Record of Decision (ROD) for the Site.  The primary 
Operable Units include: 
 



 OU1 Soil and NAPL  Signed in 2011 
 OU2 Waste Pit Area  Signed in 1997 
 OU3 Dual Site Groundwater Signed in 1999 



 
Contaminants found at the former Del Amo facility reportedly originate from at least 13 
distinct on-site source areas.  The releases reportedly stopped when operations ceased 
in 1972, however, liquid phase contaminants already in the soil continued migrating 
through the soil and into the groundwater.   In DTSC’s opinion, it is likely that most of 
the contamination is already in the groundwater.   
 
Light Non-Aqueous Phase Liquid (LNAPL) 
“In the 1960’s, the local groundwater basin was adjudicated to reduce the amount of 
water being withdrawn from the basin and, in turn, limit saltwater intrusion into the 
basin.  As less water was withdrawn from production wells, the water table slowly but 
steadily rose and overtook the LNAPL, smearing it upward”. According to the 
Groundwater ROD, “Some LNAPL was trapped underneath the water table by layers 
and lenses of the low-permeable formations” (Section 7 Summary of Site 
Characterization, subsection LNAPL at the Del Amo Superfund Site, page 7-4, 
paragraph 1). 
 
“LNAPL at the Del Amo Site occurs in several distinct locations, separated by no more 
than 600-1,000 feet.  These LNAPL sources have been slowly dissolving into 
groundwater, and have therefore resulted in corresponding distributions of dissolved 
contamination, which has largely merged and overlapped over time” (Section 7 
Summary of Site Characterization, subsection LNAPL at the Del Amo Superfund Site, 
page 7-4, paragraph 2).   
 
“An extensive amount of NAPL-related data has been collected at the MW-20 Area, 
which refers to the area around Monitoring Well No. MW-20.  This well is located near 
what was historically a crude benzene storage tank of at least 500,000 gallons capacity, 
and a number of pipelines which carried benzene at the former Del Amo plant”  (Section 
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7 Summary of Site Characterization, subsection LNAPL at the Del Amo Superfund Site, 
page 7-4, paragraph 3).    
 
Dense Non-Aqueous Phase Liquid (DNAPL)  
Dense Non-Aqueous Phase Liquid (DNAPL) in the TI Waiver Zone and plume area 
consists mainly of monochlorobenzene (chlorobenzene or MCB) was used in the DDT 
production process at the Montrose Chemical Corporation site. (FS Executive 
Summary, page EX-1).  AECOM and USEPA estimate that approximately two 
million pounds of Chlorobenzene and DDT were released into the subsurface.  
Parachlorobenzenesulfonic Acid (pCBSA), a by-product of the DDT manufacturing 
process is also a DNAPL.  The volume of pCBSA released to the subsurface is not 
reported. 
 
Approximately one million pounds of the DDT and chlorobenzene waste is entrained in 
the unsaturated soil (above the groundwater) and approximately one million pounds of 
DNAPL have entered the groundwater.  The estimates do not account for 
chlorobenzene and/or pCBSA that dissolved into the groundwater. 
 
Definition of Plume in the Groundwater ROD 
According to the Groundwater ROD: “plume refers to a defined area in the groundwater 
based on physical and chemical characteristics.  Under this approach, a plume in some 
cases includes only a subset of the distributions of the chemical bearing its name.  
Hence, for example, in this ROD the term benzene plume does not refer to all the 
benzene in groundwater at the joint site; and there is benzene in the chlorobenzene 
plume not considered to be part of the benzene plume.”  (Section 7.2 Conventions for 
Dividing the Contamination into Plumes, page 7-9, paragraph 4).  
 
However, as EPA points out, “EPA has not defined the plumes for the purpose of 
allocating responsibility or liability for cleanup, or to designate from which site (Montrose 
Chemical or Del Amo Site) particular contamination in groundwater originated.  For 
instance, the contributions of benzene may have arrived in either the chlorobenzene 
plume or the benzene plume from multiple sources.”  (Section 7.2 Conventions for 
Dividing the Contamination into Plumes, page 7-10, paragraph 1). 
 
For the purpose of this ROD, the plumes are defined as: 
 



 “Chlorobenzene plume refers to the entire distribution of chlorobenzene in 
groundwater at the Joint Site, and all other contaminants that are comingled with 
the chlorobenzene.” 



 “Benzene plume refers to the portion of the distribution of benzene in 
groundwater at the Joint Site that is not comingled with chlorobenzene.” “The 
benzene plume includes ethyl benzene and naphthalene, among other 
contaminants.” 
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 “TCE and TCE Plume.  The term TCE, when used in this ROD, unless otherwise 
noted, represents a series of chlorinated solvents, including TCE, PCE, DCE, 
TCA, and any isomers of these compounds in groundwater at the Joint Site. The 
term TCE plume refers to the portions of the distribution of any such 
contaminants in groundwater at the Joint Site that are not comingled with the 
chlorobenzene plume.”    



 
(Section 7.2 Conventions for Dividing the Contamination into Plumes, page 7-10, 
Bullet 1 and page 7-11 bullets 1 and 2). 



 
Para-Chlorobenzenesulfonic Acid (pCBSA) does not have an established Maximum 
Contaminant Level (MCL) however, pCBSA is a byproduct of the DDT manufacturing 
process and may be considerably more mobile than other contaminants, which make it 
an excellent indicator.  According to the Groundwater ROD for Montrose Chemical and 
Del Amo Superfund sites, a provisional drinking water standard of 25 mg/L for pCBSA 
was established.  The provisional standard is based on one sub-chronic non-cancer 
study in which the State of California recommended a non-promulgated and provisional 
No Observed Adverse Effect Level (NOAEL) of 1 mg/kg/day for pCBSA. (Retrieved 
11/20/2014 from http://ndep.nv.gov/bmi/docs/080118ndep-response-
organic%20acids.pdf ).  As a result, the groundwater remediation system design allows 
for the reinjection of treated water containing up to 25 mg/L of pCBSA into areas that 
may degrade drinking water quality.    



Areal Extent of Benzene, Monochlorobenzene and pCBSA Plumes 
The areal distribution of the benzene, monochlorobenzene and pCBSA plumes in the 
water table is approximated in Figure 1 below. Figure 1 is based on Figure 2, Water 
Table Zone Sampling Locations prepared by URS and Figures 7 and 8 of the MACP 
and figures in the Groundwater ROD showing the estimated lateral extent of the 
chlorobenzene plume in the water table.   
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Figure 1  Illustration of Benzene and Chlorobenzene Plumes 2006 and pCBSA in 
1990, 1995 and 2012 in the Water Table 



   



Esri, HERE, DeLorme, MapmyIndia, © OpenStreetMap contributors, USGS Earthquake
Hazards Program (http://earthquake.usgs.gov/) and California Department of Conservation
(http://www.conservation.ca.gov/cgs/rghm/ap/Pages/Index.aspx), Source: Esri, DigitalGlobe,
GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS
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Figure 1 illustrates benzene, chlorobenzene plumes in the water table in 2006 and the 
partial extent of the pCBSA plume in 1990,  1995 and 2012.  The blue area depicts the 
presumed benzene plume area in the water table zone; the red area represents the 
approximate lateral extent of chlorobenzene in the water table zone and the green area 
depicts the presumed lateral extent of the pCBSA plume in the water table zone.   
 
A black line is shown bisecting the benzene and chlorobenzene plumes in the 
approximate downgradient direction (in the water table). In general, the black line 
begins in the presumed source area and extends downgradient to plume edge.  The line 
bisecting the benzene plume (blue area) is on the order of 1,750 feet long (in the water 
table).  The line bisecting the chlorobenzene plume (red area) is shown to be 
approximately 750 feet long.  These lines imply that the benzene plume has migrated 
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approximately twice as far as the chlorobenzene plume migrated in the water table 
which is contrary to statements in the Groundwater ROD.   
 
The TI Waiver (Containment) Zone is illustrated by a yellow line in the plume figures.   
 
By combining the area of the left and right lobes of the benzene plume in Figure 1 
(above), the total area covered by benzene is approximately 239 acres (at the water 
table surface).  The chlorobenzene plume covers approximately 61 acres (at the water 
table surface).   
 
Both plumes extend further from the site in the MBFB/C Sand (see Figure 2 - below) 
and in the Gage Aquifer (see Figure 3 - next page).  However the monochlorobenzene 
  
Figure 2 Illustration of Benzene and Chlorobenzene Plumes 2006 and pCBSA (1990, 
1995 and 2012) in MBF B/C Sand 
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and pCBSA plumes are elongated along a trend from Montrose, along the Kenwood 
Drain all the down to the ARMCO site.  The elongation is clearly shown on Figure 9 
(Chlorobenzene in MBFC) and Figure 10 (pCBSA in MBFC, see Montrose MACP).   
 
Figure 3 Illustration of Benzene and Chlorobenzene Plumes 2006 and pCBSA (1990, 



1995 and 2012) in Gage Aquifer 



(benzene plume based on Figure 6, Water Table Zone Sampling Locations, URS), chlorobenzene and pCBSA plume from Montrose MACP, data 1990-2012)



Montrose and Del Amo Site Area Gage Aquifer with TI Waiver (Containment Zone) 



Combined benzene plumes ~ 239 acres im extent.  Chlorobenzene plume ~ 61 acres.
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The trend remains apparent in the chlorobenzene and pCBSA plumes in the Gage 
Aquifer [see Figure 3 above and Figure 11 (Chlorobenzene in Gage Aquifer, Montrose 
MACP) and Figure 12, (pCBSA in Gage Aquifer, Montrose MACP)] even though the 
direction of groundwater flow is East-Southeast.  It appears likely chlorobenzene and 
pCBSA infiltrated the soil and migrated to the MBF Sands and the underlying Gage 
aquifer in sufficient quantities to remain elevated decades after site activities ceased.   
 



Parachlorobenzenesulfonic-acid (pCBSA) 
Parachlorobenzene sulfonic acid (pCBSA) is a byproduct of the manufacture of DDT.  
pCBSA is created when sulfuric acid sulfonates monochlorobenzene 
(monochlorobenzene is one of the raw materials for making DDT).  pCBSA is highly 
water soluble which reduces its retardation coefficient and has resulted in its moving a 
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greater distance in groundwater than chlorobenzene. (Record of Decision, Decision 
Summary, Section 12.10 Rationale for EPA’s Selected Alternative, Rationale for 
Remedial Actions for pCBSA, page 12-21, paragraph 1).   
 
“Because it is much more water-soluble than chlorobenzene, pCBSA is more mobile in 
groundwater and the lateral extent of the pCBSA in groundwater exceeds that of the 
chlorobenzene in all directions. The pCBSA plume is commingled with the benzene on 
the west side of the former Del Amo plant. The maximum concentration of pCBSA is 
about 1,500,000 ppb, near the Central Process Area. The concentration of pCBSA is 
500-1000 ppb at the toe of the chlorobenzene plume (point where chlorobenzene 
concentrations are at the MCL for chlorobenzene, which is 70 ppb). The pCBSA 
distribution is shown in Figure 7-5. Because it has no promulgated or provisional health-
based standards associated with it, pCBSA is addressed independently of all other 
chemicals in this ROD.” (Record of Decision, Decision Summary, Section 7.1, Extent 
and Distribution of Contamination, Generalized Dissolved Contaminant Distributions, 
page 7-8, paragraph 3). 
 
The requirements specified in the ROD for pCBSA include: 
 



 “The concentration at which pCBSA is re-injected into the ground shall be limited 
to 25,000 ppb. The State of California holds that 25,000 μg/l can be considered a 
provisional health standard for pCBSA with respect to injected groundwater. This 
requirement is a non-promulgated standard of the State of California (See 
Section 8 of this ROD), however, it is selected by this ROD as a performance 
standard for injected groundwater. 



 
 The full downgradient extent of pCBSA contamination shall be determined and 



the movement of pCBSA shall be routinely monitored. 
 



 Sampling at potentially susceptible public production wells shall include analyses 
for pCBSA. 



 
 Well surveys shall be routinely updated to identify any new wells which may lie 



within the pCBSA distribution. 
 



 At the Superfund 5-year reviews required by law, EPA will re-evaluate whether 
additional toxicological studies have been performed for pCBSA, assess the 
extent of the pCBSA plume and make determinations as to whether the remedy 
remains protective with respect to pCBSA.” 



 
(Record of Decision, Decision Summary, Section 11.3 Elements Common to All 
Alternatives, Actions for the Contaminant pCBSA, page 11-27, bullets 1-5). 
 
The 25,000 ppb [micrograms per Liter (µg/L)] limit on aquifer injection of treated water is 
not an in-situ standard and does not represent an Insitu Groundwater Standard (ISGS) 
value. This ROD standard only applies to aquifer injection after groundwater is 
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withdrawn and treated; it does not imply that groundwater in the ground will be cleaned 
to this value. (Record of Decision, Decision Summary, Section 11.3 Elements Common 
to All Alternatives, Actions for the Contaminant pCBSA, page 11-27 last paragraph). 
 
At the time the Dual Site Groundwater ROD was written, 95 to 99 percent of the pCBSA 
could be removed in a treatment train including a Fluidized Bed Reactor (FBR).  USEPA 
indicates in the Dual Site Groundwater ROD that “The additional cost of using FBR, with 
all other parameters and assumptions constant, was on the order of $5 million” (Record 
of Decision, Decision Summary, Section 12.10 Rationale for EPA’s Selected Alternative, 
Rationale for Remedial Actions for pCBSA, page 12-22, paragraph 3). 
 



TI Waiver Zone 
It is USEPA policy to return usable groundwater to beneficial use whenever practicable 
and in a reasonable timeframe given the circumstances at the site. However, when 
restoration of groundwater to beneficial use is not practicable, USEPA’s policy is to 
prevent migration of the plume, prevent exposure to the contaminated groundwater and 
evaluate further risk reduction. [Technical Impracticability (TI) Decisions in the Superfund 
Program, Dave Bartenfelder, 11/2005, EPA Headquarters, Office of Superfund Remediation and 



Technology Innovation].   
 
USEPA determined that it would not be possible to clean the groundwater immediately 
below the source areas to Maximum Contaminant Levels (MCLs) and therefore granted 
a Technical Impracticability Waiver (TI Waiver) for the water within the TI Waiver i. e. 
Containment Zone.  USEPA agreed to designate lateral limits for LNAPL and DNAPL 
plumes in the Water Table, MBFB, MBFC Sand and the Gage Aquifer.  According to 
USEPA, for the “distribution as a whole, however, the concentration gradients are large 
(i.e. the concentrations taper sharply off with distance from the NAPL source) and the 
benzene plume appears to be stable.  The primary reason for these observations is 
intrinsic biodegradation of benzene, although it also could be partially attributed to the 
small hydraulic gradient and groundwater flow velocity of these units.” (Record of 
Decision, Dual Site Groundwater Operable Unit, Basis for Not Establishing Multiple TI 
Waiver Zones in These Units, Page 10-8, paragraph 1).     
 
According to the 1999 Groundwater ROD, “This ROD, in issuing this TI Waiver, 
determines solely that existing technologies will be incapable of practically recovering 
enough NAPL (essentially all of it) to attain ISGS levels at all points in the groundwater.”  
(Record of Decision, Dual Site Groundwater Operable Unit, Section 10.1 Introduction 
and Provisions, Page 10-2, paragraph 4). 
 



Biodegradation in the Groundwater ROD 
According to the Groundwater ROD, intrinsic biodegradation is ”a remedial mechanism 
to assist in obtaining remedial objectives at the Joint Site.” (Section 7.3, Presence of 
Intrinsic Biodegradation, Page 7-12, paragraph 3).  Going further, the Groundwater 
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ROD points out anecdotal evidence of biodegradation as follows: “At the Joint Site, 
there is substantial and significant evidence that significant intrinsic biodegradation of 
the benzene plume is occurring in the UBF, MBFB Sand and MBFC Sand, these factors 
include:  
 



 Concentration gradients at the leading edge of the benzene plume are steep;   



 The lateral extent of the dissolved plume outside of the NAPL source is small; 



 The benzene plume is much smaller than what would be expected based on 
groundwater velocity and expected retardation in the absence of intrinsic 
biodegradation; benzene has not migrated far from the NAPL sources despite 
likely being in the ground 20-40 years;  



 



 The plume appears to be at stable and does not appear to be migrating laterally;” 
and 



 



 “Computer modeling runs could not be reasonably calibrated without assuming 
significant benzene biodegradation.” 



The bullets above are a partial list of Bullets in (Section 7.3, Presence of Intrinsic 
Biodegradation, subsection Potential for Intrinsic Biodegradation in the Benzene Plume,  
Page 7-12, last paragraph, bullets 1 and 2 and Page 7-13, bullets 1, 2 and 5). 
 
According to the draft-partial Groundwater Monitoring and Aquifer Complaisance Plan 
(URS, September 5, 2014, page 13, Bullets 1 through 7), monitoring for intrinsic 
biodegradation will consist entirely of chemical monitoring including analyzing samples 
from a total of 19 wells for carbon dioxide, methane, nitrate, sulfate, dissolved oxygen, 
manganese, ferrous iron and total alkalinity.  The test locations include 11 locations in 
the Water Table interval, five in the MBFB Sand interval and three in the MBFC Sand 
interval [see Table 1, Groundwater Monitoring and Aquifer Complaisance Plan (URS, 
September 5, 2014)].   
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Subsurface Geology 
According to the Hydrostratigraphic Block Diagram provided by URS in the Del Amo 
MACP, (Figure 2) the subsurface geology consists of 6 principal units with two subunits 
present in the far western portion of the Dual Site Groundwater Operable Unit.  The 
following table illustrates the sequence of the units, the maximum and minimum 
thickness shown on Figure 2 and the approximate depth to the unit on the southwestern 
and northwestern side.    
 
 
Depth 



to 
(feet) 



Southwestern Side Min 
Thickness



(feet) 



Max 
Thickness



(feet) 



Northeastern 
Side 



Depth 
to 



(feet) 
~0 Upper Bellflower 



Aquitard 
~50 ~70 Upper Bellflower 



Aquitard 
~0 



~40 Middle Bellflower “B” 
Sand 



~20 ~30 Middle Bellflower 
“B” Sand 
 
Middle Bellflower 
“C” Sand 



~65 
 
 



~100 
~60 Middle Bellflower Mud ~0 ~20 
~80 Middle Bellflower “C” 



Sand 
~70 ~35 



~150 Lower Bellflower 
Aquitard 



~25 ~60 Lower Bellflower 
Aquitard 



~130 



~175 Gage Aquifer ~50 ~80 Gage Aquifer ~190 
~255 Gage-Lynwood 



Aquitard 
~5 ~60 Gage-Lynwood 



Aquitard 
~260 



~280 Lynwood Aquifer ? ? Lynwood Aquifer ~300 
 
The beds dip gently towards the east.  Bed thickness varies and at one point, it appears 
as if the Gage-Lynwood Aquitard thins to less than five feet in thickness.  Head 
differences between the zones are minimal implying communication across the 
“aquitards”.  



Groundwater  
According to the ROD, “The lateral hydraulic gradient of the groundwater varies locally 
in the upper units, but is largely consistent in the MBFC Sand and all hydrostratigraphic 
units beneath it.  The direction of groundwater flow in the UBF has local permutations 
but is generally to the south.  The groundwater flow direction in the MBFB Sand, MBFC 
Sand, Gage Aquifer and Lynwood Aquifer, is to the south to south/southeast”. “Under 
natural gradients (i.e. in the absence of local pumping) the vertical component of the 
hydraulic gradient is generally downward between all hydrostratigraphic units discussed 
above”. (Section 7 Summary of Site Characterization, subsection Hydrostratigraphic 
Units and Groundwater Flow, page 7-6, paragraph 3).  The downward gradient appears 
to influence the downward migration of contaminants, including dissolved phase 
benzene.  
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Shallow groundwater is first encountered at a depth of approximately 28 to 49 feet 
Below Ground Surface (BGS) in the region and has in general risen on the order of 10 
feet since 1994 (Approximately 0.5 feet per year on average since 1994).  Groundwater 
flow is generally southeasterly in the shallow aquifers but recent groundwater flow in the 
water table is towards the southwest.  Shallow groundwater in the site vicinity is heavily 
contaminated with benzene, chlorobenzene, pCBSA and TCE, the groundwater is 
designated for beneficial use and deeper aquifers are considered to be drinking water 
aquifers.   
 
Groundwater contamination at the dual site is delineated by a network of over 250 
monitoring wells spanning approximately 800 acres.  The wells were originally screened 
in the water table, Middle Bellflower “B” Sand, Middle Bellflower “C” Sand, Gage 
(Drinking Water) Aquifer, Lynwood (Drinking Water) Aquifer and the Silverado (Drinking 
Water) Aquifer.   



Draft Partial Del Amo MACP 
According to the contractor (Shell Oil Company), “The monitoring program is being 
conducted to generate groundwater elevation and laboratory analytical data by which to 
evaluate the extent of the contaminant plume associated with the former synthetic 
rubber plant and confirm that biodegradation and containment of the plume is 
occurring.” (Page 6, Section 1.4 Monitoring Objectives, paragraph 1).  
 
The benzene has already migrated outside of the TI Waiver zone., Therefore the draft-
partial MACPs provided by Shell Oil Company and Montrose need to be designed to 
demonstrate the Dual Site Groundwater recovery and treatment system can and will 
restrict chlorobenzene, pCBSA and benzene inside of the “Technical Impracticability 
Waiver/Containment Zone” and will facilitate cleanup of the dissolved phase plumes 
outside of the TI Waiver “Containment” Zone.   
 
The MACP (when combined) must also be designed to assure the Dual Site 
Groundwater Operable Unit is retaining and cleaning up all of the mingled plumes within 
the plume area as well as containing the contaminants within the TI Waiver Zone.  In 
order to fully monitor the Dual Site Groundwater Operable Unit, the plan must be 
comprehensive and account for establishing baseline conditions and demonstrating 
subsequent changes occurring in each of the contaminant plumes (chlorobenzene, 
pCBSA, benzene and TCE) within or impacting the entire Dual Site Groundwater 
Operable Unit. 
 
Additionally, the MACP should collect sufficient data to prove intrinsic biodegradation is 
occurring, where it is occurring, biodegradation rate, breakdown products and where 
biodegradation is not occurring.   
 
Separate MACP plans (one for Del Amo, another for Montrose and potentially others for 
other Responsible Parties) designed to monitor parts of the plumes that are within the 
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area of operation of the Dual Site Groundwater Operable Unit are inadequate and 
cannot be adequately evaluated separately.   



Basic Concepts  
The MACP is required to provide USEPA and the State with a comprehensive tool 
designed to ensure the groundwater conditions, benzene, chlorobenzene, pCBSA and 
TCE plumes in the Del-Amo/Montrose vicinity are monitored and tracked, and cleaned 
up.  They should provide sufficient data to document contaminant movement and/or 
change over time.  As discussed above, the contaminant plumes include LNAPL, 
dissolved phase benzene, DNAPL, dissolved monochlorobenzene, pCBSA, TCE and 
other constituents of concern.     



Dense Non-Aqueous Phase Liquids {in this case Chlorobenzene, pCBSA and TCE (if 
present)] are denser than water and will tend to sink in water.  Soil matrix will impact 
DNAPL and dissolved phase contaminant migration.  Even when dissolved elevated 
concentrations of chlorobenzene, pCBSA and TCE in water may have a tendency to 
sink (especially when there is a downward gradient), and diffuse into the water in 
accordance with their individual water solubility’s and dispersion coefficients. 
 
Light Non-Aqueous Phase Liquids (LNAPLs) are less dense than water and will tend to 
float on the water.  LNAPL will tend to be found on the capillary fringe and dissolved into 
the upper portions of the water bearing interval, however the general downward 
gradient noted at the site appears to be driving dissolved phase benzene to depth.  
Benzene will dissolve into the water diffuse into the water in accordance with its water 
solubility’s and dispersion coefficient. 
 
Dissolved benzene will diffuse into the water forming a concentration gradient similar to 
the conceptual depiction illustrated in Figure 4 below.   As is illustrated in Figure 4, 
benzene is lighter than water and free phase benzene will tend to float on the water (or 
on the capillary fringe).  The benzene will diffuse into the water.  Under static conditions, 
benzene concentrations would be expected to be higher near the water surface, 
decreasing with distance from the source.    
 
Figure 4  Diffusion Illustration 
 



 



In the area where the benzene and chlorobenzene plumes are mixed, the lighter 
contaminants (benzene) would be expected to be most concentrated near the water 
surface (absent other mixing forces) and the chlorobenzene which has a tendency to 
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sink would be expected to be most concentrated just above any lithologic feature that 
inhibits its ability to move towards the bottom of the aquifer.  Figure 5 illustrates the 
potential for apparently opposing concentration gradients in conditions where LNAPL 
and DNAPL plumes co-exist, such as may be the case in portions of the Del Amo and 
Montrose Superfund Sites. 
   
 
Figure 5  Concentration Gradient illustration 
 



 



 



As Figures 4 and 5 illustrate, diffusion forms a concentration gradient, in which the 
concentration decreases with distance from the source material.  Mechanical dispersion 
will influence contaminant dispersal, for example, there is reported to be a downward 
gradient at the site which could enhance downward vertical migration of chlorobenzene 
and benzene.   
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Figure 6  Distance Dependent Concentration Gradient Illustration 



   



Figure 6 (above) illustrates a series of groundwater wells located in different parts of a 
benzene plume area and shows how benzene concentrations would be expected to 
decrease with lateral distance from a continuing source.  Figure 6 shows a well design 
where the monitoring wells are constructed with the screen interval above and below 
the water surface.   
 
The zones indicated as d0 zone, d1 zone and d2 zone illustrate a concentration gradient 
where the benzene concentrations decrease as distance from the source material 
increases.  The conditions illustrated here exist within the area of the Dual Site 
Groundwater Operable Unit.  
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Figure 7  Depth Dependent Concentration Gradient Illustration 
 



 



Figure 7 above, illustrates a vertical concentration gradient by showing a series of wells 
along a vertical profile.  Screen 1 is shown as being 50 percent saturated.  The 
submerged portion of the well screen is located within a specific concentration interval 
(d0 zone).  Screen 2 crosses through d0 zone, d1 zone and d2 zone therefore a sample 
collected from the top of screen 2 could yield a different result that one collected from 
the bottom of screen 2.  A sample collected from the middle could yield an intermediate 
concentration and complete well purging could yield another result dependent on which 
zone provides the greatest flow into the well.  Screen 3 is also shown transitioning from 
D2 zone to an unidentified zone, which could also return different results depending on 
sampling location and methodology.  Shorter well screens reduce variation.    



The well screens illustrated in Figure 6 are shown as being about 50 percent saturated.  
Figure 8 illustrates the change in those same wells as the water table rises from Water 
Surface 1 to Water Surface 2.  A contaminant smear zone develops around the wells as 
the LNAPL and dissolved contaminants rise with the water.  Additionally, the volume of 
water in each well increases which could impact contaminant concentrations in the well.  
As a result;  



1) Changes in the volume of water in the casing could dilute the contaminant 
concentrations in that well resulting in an apparent contaminant concentration 
decrease,  



2) If the contaminant plume and LNAPL rise above the top of the well screen, the 
most concentrated part of the plume is physically unable to enter the well, 
resulting in an apparent decrease in contaminant concentrations,   



3) The volume of soil contaminated by benzene increases as the water level rises, 
meaning contamination spreads vertically, perhaps impeding lateral dispersion. 



To illustrate the point, the water level has risen across the entire plume area on the 
order of ten feet.  Using the benzene plume footprint shown in Figure 1, the benzene 
plume covers on the order of 239 acres.  As the groundwater rose ten feet across 239 
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acres then on the order of 600 to 1,200 acre feet of water heavily contaminated with 
dissolved phase benzene and LNAPL rose up into and contaminated the former vadose 
zone across the entire plume area.  [Based on an estimated porosity of the soil in the 
Upper Bellflower Aquitard is on the order of 25 to 50 percent (Groundwater, R Allan 
Freeze/John A. Cherry, 1979, page 37, Table 2-4 Range of Values of Porosity)].  Refer to 
Figure 1 to see the area where the benzene plume (Blue area) smeared LNAPL and 
dissolved benzene into the vadose zone.  This rise could effectively lower the 
concentration in an existing well screen due to the “removal” of the most contaminated 
water and dilution. 



In addition to contaminating a very large area, the rising groundwater has impacted the 
groundwater monitoring well network at the sites.  As illustrated before, contaminant 
concentrations in the monitoring wells are affected by their relative position in the plume 
both laterally and vertically.  Comparing Figure 6 and Figure 8 illustrates the impact a 
rising water table can have on monitoring wells designed to monitor benzene 
concentrations in groundwater.  



 
Figure 8    Interim Conditions Illustration 



Smear zone



 



Figure 8 illustrates how LNAPL in the Proximal Well has been cut off and can no longer 
enter the well.  In this case the LNAPL is physically blocked from re-entering the well, 
which could yield inaccurate plume monitoring information.  Comparing monitoring well 
screen in Figure 6 and Figure 8, it’s clear that contaminant concentrations could also 
appear reduced in distal wells by dilution.      
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Fundamental Points 
Fundamental Comment Number 1:  According to the Groundwater ROD:  



a. Groundwater contamination from the two sites is comingled,  
b. The evaluation of remedial alternatives related to groundwater contamination  



is inseparable, 
c. EPA has not defined the plumes 



i. for the purpose of allocating responsibility or liability for cleanup,  
ii. or to designate from which site (Montrose Chemical or Del Amo Site) 



particular contamination in groundwater originated.   
 



Based on the statements above, the Dual Site Groundwater Operable Unit is not for Del 
Amo or Montrose; it is for both and should address all dual site contaminants regardless 
of origin.   



 
Fundamental Comment Number 2:   The containment zone identified in the ROD 
did not take into account that the water level is rising, smearing contamination into 
uncontaminated areas.  The Dual Site Groundwater System is not designed to protect 
the uncontaminated vadose zone above the 1999 water level.  The plume is spreading 
vertically and impacting hundreds of acres, and bringing volatile contaminants closer to 
the surface inhabitants, possibly creating a vapor risk.  Contaminant mass is also 
spreading downward into underlying water bearing zones. 



 
Fundamental Comment Number 3:   The argument made in the ROD (see above) 
that states “the plume appears stable” and “concentration gradients are steep” does not 
account for the sequestration of a huge volume of LNAPL and dissolved phase benzene 
into the formerly unsaturated vadose zone as the water table rises.  The sequestration 
of benzene mass into the formerly unsaturated vadose zone and the continued 
presence of the benzene, chlorobenzene and pCBSA in the “B” and “C” Sand and the 
Gage drinking aquifer are strong indicators that the plume is not stable. 



 
Fundamental Comment Number 4:   The Water Table wells were designed to have 
approximately 50 percent of the screened interval above the water surface and 50 
percent below the water surface.  A 10 foot water level rise would result in an increased 
volume of water in the Water Table wells, which could dilute contaminant concentrations 
in the samples.  Therefore concentration changes in a well over time may not be a 
reliable indicator of degradation and concentration decreases alone should not be 
accepted as “proof” of degradation unless accompanied with other lines of evidence. 
 
Fundamental Comment Number 5:   The Groundwater ROD indicates that intrinsic 
biodegradation is a remedial mechanism at the joint site.  Therefore the contractor must 
prove intrinsic biodegradation is occurring and must demonstrate the rate of 
biodegradation and the availability of necessary life supporting material to allow 
biodegradation to continue.  The contractor should ensure they follow USEPA guidance 
for Monitored Natural Attenuation for Groundwater Cleanups available from 
http://www.epa.gov/superfund/health/conmedia/gwdocs/monit.htm  which should include at least 
the following lines of evidence:  
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a. Biological data indicating sufficient populations of the appropriate organisms 



are present to degrade the plume.  
b. The population is supported by sufficient and sufficiently available oxygen and 



nutrients to allow the biodegradation process to continue. 
c. Biological activity is tracked through evidence the populations are active and 



breaking down the contaminants.   
d. Chemical breakdown products and pH are tracked documenting contaminants 



are breaking down to less toxic degradation products. 
e. A mass balance calculation supports the case that biodegradation is occurring 



and clearly shows where biodegradation is occurring and where it is not 
occurring.  



f. The plume is stable and retreating. 
  



Fundamental Comment Number 6:  LNAPL and dissolved benzene data from 
submerged well screens is not comparable to previous readings due to localized 
changed conditions such as in-well dilution and physically blocking the most 
contaminated water from entering the well.  Therefore: 
 



a. Concentration data from submerged or soon-to-be submerged well screens 
should not be used for future monitoring. 



b. Plume maps based on incongruent data (properly designed/operating well 
screens and improperly operating submerged well screens) are not comparable 
and should not be used to monitor plume conditions.  Therefore; 



i. Wells used for future LNAPL or benzene monitoring should not have 
submerged well screens. 



ii. Well screens should be of comparable length. 
iii. Low flow sampling in the same depth interval may yield different results as 



the water level rises (as illustrated in Figure 7).  Therefore results are not 
directly comparable.  



 
Fundamental Comment Number 7:  Light and dense contaminants are likely to act 
differently in the groundwater due to the density and molecular differences of the 
contaminants.  In this case representative concentrations of light contaminants should 
be expected to be found in the top of the water column, while the denser contaminants 
are more likely to be detected in the lower part of the water body.   
 
Therefore monitoring for the presence of light contaminants requires wells screened in 
the water table and shallower parts of the aquifers while monitoring for the presence of 
denser contaminants requires well screens located above lithologic features that would 
impede downward contaminant migration.  Figure 9 illustrates that wells need to be 
specifically designed to monitor the different classes of contaminants. 
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Figure 9  Conceptual Monitoring Well Illustration  



 



Fundamental Comment Number 8: It has been implied that chlorobenzene at 
the site has degraded into benzene but scientific evidence to document the 
degradation of chlorobenzene to benzene has not been provided.  Unless this claim 
can be proven in the field, it should be rejected and the inference discontinued. 
 
Fundamental Concept Number 9: DNAPL and LNAPL recovery operations will 
occur independent of the MACP, but the proposed LNAPL and DNAPL cleanup 
actions may impact water quality, especially in the water table and B/C Sand 
intervals.  The MACP must be designed to incorporate additional monitoring during 
and after the LNAPL and DNAPL removal activities to detect, monitor and track the 
mobilization of contaminants from the vadose zone and/or the saturated zone.  The 
MACP should also clearly describe trigger levels to modify LNAPL and DNAPL 
cleanup activities and provide a path to disengage the additional sampling when it is 
no longer needed.         



Fundamental Concept Number 10: Compliance monitoring must include 
provisions for monitoring conditions while the groundwater recovery system is in 
operation; which will likely change in response to changing groundwater plume 
recovery.  The MACP should spell out wells that will be monitored to track operation 
of the Dual Site Groundwater System and those that will be used to monitor for 
rebound, once the groundwater recovery system is shut down.  The MACP should 
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spell out the goals and timelines for the groundwater recovery system operation and 
outline the decision logic that will be used for recovery system shut down and/or re-
start if containment fails.      



Fundamental Concept Number 11: Groundwater system performance target 
goals provided by Montrose are based on a 33% reduction in first 15 years, 66% in 
the first 30 years and 99% in the first 50 years.  This performance target is intended 
to achieve the cleanup goals within the designated timeframe. However, rebound 
monitoring will be required.   



Fundamental Concept Number 12: Continuous compliance monitoring after 
MCLs are reached in the plume area is necessary to ensure the water quality 
objective in groundwater is attained and the containment measure is effective. 



General Comments  
1. All engineering or geologic work in California should be performed or 



supervised by a licensed professional in compliance with the requirements of 
the Professional Engineers Act, Business and Professions Code sections 
6700-6799 and the Geologist and Geophysicists Act, Business and 
Professions Code sections 7800-7887.  



 
Engineering or geologic work performed as a portion of a Site Investigation 
should be performed or supervised by a registered Professional Civil Engineer 
(PE Civil) and/or a Professional Geologist (PG) in compliance with the 
requirements of the Professional Engineers Act, and the Geologist and 
Geophysicist Act.  The stamp, signature, number and expiration date of the PE 
(Civil) and/or PG should be on the document indicating the PE or PG oversaw 
the work and accepts responsibility for the completeness and accuracy of the 
report.  
 



2. The combined MACP should clearly describe the purpose of the MACP and lay 
out the compliance requirements. Including: 



a. TI Waiver/Containment zone monitoring requirements and triggers, 
b. Monitoring requirements during and after active LNAPL and DNAPL 



remediation, 
c. Groundwater treatment system monitoring requirements and triggers, 
d. Plume monitoring requirements for benzene, chlorobenzene, pCBSA and 



TCE, 
e. Well performance standards and rehabilitation/replacement triggers, 
f. Vapor monitoring triggers,  
g. MNA data and tracking requirements and triggers, 
h. Financial assurance for the duration. 
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3. TI Waiver Zone Compliance Criteria for MCB, pCBSA and Benzene  
As water levels rise in the UBA, Bellflower “B” and Bellflower “C” Sand, concentrations 
of contaminants will be diluted and concentrations measured in wells will decrease.  In 
order to correct for the added dilution, the Respondents must convert concentration 
indicator data into contaminant mass so annual comparisons can be made. 



In order to demonstrate compliance in the Monitoring and Aquifer Compliance Plan 
(MACP), the respondents should: 



1. Establish a set of Technical Impracticability (TI) Waiver Zone Compliance Wells 
(i.e. Sentinel Wells) immediately outside of the TI Waiver Zone, especially in the 
downgradient direction or in the direction of any water pumping that could 
enhance or influence plume migration. 



2. Annually monitor TI Waiver Zone Compliance Wells located immediately outside 
of the TI Waiver zone for the duration of the plume remediation. 



3. Establish a TI Waiver Zone Compliance Zone immediately outside of the TI 
Waiver Zone.  TI Waiver Compliance can only be demonstrated through a series 
of compliance wells appropriately designed for the contaminants of concern.  The 
Compliance Zone must include the area between the compliance wells and up to 
a 50 foot wide buffer around the TI Waiver perimeter    



4. Measure contaminant concentrations in the TI Waiver Zone Compliance Wells 
and convert the concentrations into contaminant mass. (to account for dilution 
and the resulting apparent concentration reduction in the wells.)   



5. Demonstrate that the contaminant mass in the TI Waiver Compliance Zone does 
not increase (based on contaminant concentrations measured in the compliance 
wells). 



6. Monitor compliance of the TI Waiver Compliance Zone for the duration of active 
plume mass reduction by the Dual Site Groundwater Recovery System. 



If the contaminant concentrations measured in the compliance wells indicate that mass 
in the compliance zone increased, then the Respondents should determine the root 
cause of the increase and implement a TI Waiver Zone Compliance Action based on 
their TI Waiver Zone Compliance Contingency Plan to immediately reduce the 
contaminant concentrations resulting from mass leaking from NAPL source areas into 
the groundwater compliance zone. 



4. Plume Compliance Criteria during Active MCB, pCBSA and Benzene 
Removal 



As water levels rise in the Upper Bellflower Aquitard (UBA), Bellflower “B” and 
Bellflower “C” Sand, concentrations of contaminants will be diluted and concentrations 
measured in wells will decrease.  In order to correct for the added dilution, the 
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Respondents must convert concentration indicator data measured in the wells into 
contaminant mass so annual mass comparisons can be made. 



Contaminant leakage from the TI Waiver (Containment Zone) or inadequate mass 
removal by the Dual Site Groundwater Remediation System, intrinsic biodegradation 
and/or DNAPL/LNAPL removal actions may result in compliance failure.  Additionally, 
compliance monitoring requirements are expected to change over time as mass is 
removed from the distal parts of the plume and the leading edge of the plume recedes.  
To accommodate these changes, GSU recommends the plume area (the area outside 
of the TI Waiver Compliance Zone) be divided into two Compliance Areas in each water 
bearing zone.  The Compliance Areas should be the plume area north of Torrance 
Boulevard (the Northern Plume Compliance Area) and the plume area south of 
Torrance Boulevard (the Southern Plume Compliance Area).  



5. Plume Remediation Compliance Conditions - Northern Plume Compliance 
Area 



The Northern Plume Compliance Area is the area north of Torrance Boulevard and is 
also the area located closest to the TI Waiver Compliance Zone.  Causes of compliance 
failure in the Northern Plume Compliance Area include leakage from the TI Waiver 
Containment Zone and/or inadequate mass removal by the Dual Site Groundwater 
Remediation System. 



In order to demonstrate compliance in the Northern Plume Compliance Area, the 
Respondents should: 



1. Establish a designated set of representative compliance wells across the 
Northern Plume Compliance Area that will be used to demonstrate mass 
reduction throughout the duration of the plume remediation and the post 
remediation monitoring period. 



2. Ensure the selected indicator wells are appropriately designed and capable of 
providing consistent contaminant concentration data over time as outlined above.    



3. Establish the lateral limits of the Northern Plume Compliance Area and calculate 
the volume of water in the compliance area.   



4. Measure contaminant concentrations in the Compliance Indicator Wells annually. 
5. Convert the concentrations measured in the Indicator Wells into contaminant 



mass by averaging the concentrations and multiplying the result by the plume 
volume. 



6. Demonstrate that the contaminant mass in the Northern Plume Compliance Area 
decreases by at least two percent per year in accordance with cleanup reduction 
goals provided by Montrose (Section 2, Groundwater Monitoring Scope and 
Frequency) in the MACP (33% reduction after 15 years, 66% reduction after 30 
years and 99% reduction after 50 years). 
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7. Monitor compliance of the Northern Plume Compliance Area for the duration of 
active plume mass reduction by the Dual Site Groundwater Recovery System. 



If the contaminant concentrations measured in the Northern Plume Compliance Area 
Indicator Wells do not demonstrate at least a two percent mass reduction annually in 
the Northern Plume Compliance Area in each aquifer interval (the combined Water 
Table, “B” Sand and “C” Sand interval, the Gage Aquifer and the Lynwood Aquifer), 
then the Respondents must determine the root cause of the deficiency and implement a 
Northern Plume Compliance Area Action based on the Contingency Plan to immediately 
reduce the contaminant concentrations in the Compliance Area to an acceptable mass 
removal rate (>2 percent per year) . 



6. Plume Remediation Compliance Conditions - Southern Plume Compliance 
Area 



The Southern Plume Compliance Area is the area south or Torrance Boulevard and is 
also the area located furthest away and least impacted by the TI Waiver zone.  Causes 
of compliance failure in the Southern Plume Compliance Area could include source 
leakage from the Kenwood Drain area and/or inadequate mass removal by the Dual 
Site Groundwater Remediation System. 



In order to demonstrate compliance in the Southern Plume Compliance Area, the 
respondents should: 



1. Establish a designated set of representative compliance wells located across the 
Southern Plume Compliance Area that will be used to demonstrate mass 
reduction throughout the duration of the plume remediation and the post 
remediation monitoring period. 



2. Ensure the selected indicator wells are appropriately designed and capable of 
providing consistent contaminant concentration data over time as outlined above.    



3. Establish the lateral limits of the Southern Plume Compliance Area and calculate 
the volume of water in the compliance area.   



4. Measure contaminant concentrations in the Compliance Indicator Wells annually. 
5. Convert the concentrations measured in the Indicator Wells into contaminant 



mass by averaging the concentrations and multiplying the result by the plume 
volume. 



6. Demonstrate that the contaminant mass in the Southern Plume Compliance Area 
decreases by at least two percent per year in accordance with cleanup reduction 
goals provided by Montrose (Section 2, Groundwater Monitoring Scope and 
Frequency) in the MACP (33% reduction after 15 years, 66% reduction after 30 
years and 99% reduction after 50 years). 



7. Monitor compliance of the Southern Plume Compliance Area for the duration of 
active plume mass reduction by the Dual Site Groundwater Recovery System. 
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If the contaminant concentrations measured in the Southern Plume Compliance Area 
Indicator Wells do not demonstrate at least a two percent mass reduction annually in 
the Southern Plume Compliance Area in each aquifer interval (the combined Water 
Table, “B” Sand and “C” Sand interval, the Gage Aquifer and the Lynwood Aquifer), 
then the Respondents must determine the root cause of the deficiency and implement a 
Southern Plume Compliance Area Action based on the Contingency Plan to 
immediately reduce the contaminant concentrations in the Compliance Zone to an 
acceptable mass removal rate (>2 percent per year) . 



7. TI Waiver Zone Compliance Criteria after Active Remediation Suspension 
Once contaminants in the Northern Plume Compliance Area and the Southern Plume 
Compliance Area reach Maximum Contaminant Levels (MCLs) in the Northern and 
Southern Plume Compliance Areas, the Respondents can discontinue active 
groundwater recovery operations in Northern and Southern Plume Compliance Areas, 
provided there is no leakage from the TI Waiver zone.  In order to assure there is no 
leakage from the TI Waiver zone, the Respondents should monitor the TI Waiver Zone 
Compliance wells bi-annually.  In order to correct for the expected dilution in the Water 
Table, “B Sand and “C” Sand, the Respondents must convert concentration indicator 
data into contaminant mass so bi-annual comparisons can be made. 
 
In order to demonstrate MACP compliance after the remediation system has been 
placed on standby status (a condition where the groundwater remediation system can 
be restarted within 30 days), the respondents should: 



1. Bi-annually monitor contaminant concentrations in the TI Waiver zone 
compliance wells (located immediately outside of the TI Waiver zone).  



2. Measure contaminant concentrations in the TI compliance wells and convert the 
concentrations into contaminant mass. 



3. Demonstrate that the contaminant mass in the compliance zone around the TI 
Waiver zone does not increase more than two percent over the 20 year period 
and the concentrations are below their respective MCLs (based on contaminant 
concentrations measured in the compliance wells). 



4. If compliance is demonstrated during the 20 year period and if contaminant mass 
does not increase by more than two percent over the twenty year period and the 
concentrations are below MCLs, the Respondents can demobilize the 
contingency equipment and prepare the equipment for extended standby. 



5. After the 20 years compliance period has been successfully accomplished, 
monitoring may be reduced to once every five years until MCLs are reached 
within the TI Waiver zone.  
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8. Plume Compliance Criteria after Active Remediation Suspension 
After contaminants in the Northern Plume Compliance Area and the Southern Plume 
Compliance Area reach Maximum Contaminant Levels (MCLs) in the Northern and 
Southern Plume Compliance Areas, the Respondents can discontinue active 
groundwater recovery operations in Northern and Southern Plume Compliance Areas. 
 
The Respondents must demonstrate that contaminant mass in the Northern and 
Southern Plume Compliance Area Indicator wells does not rebound.  In order to 
demonstrate compliance, the Respondents should monitor the Northern and Southern 
Plume Compliance Area Indicator Wells bi-annually.  In order to correct for the expected 
dilution in the Water Table, “B Sand and “C” Sand, the Respondents must convert 
concentration indicator data into contaminant mass so bi-annual comparisons can be 
made. 
 
In order to demonstrate MACP compliance after the remediation system has been 
placed on standby status (a condition where the groundwater remediation system can 
be restarted within 30 days), the respondents should: 



1. Re-establish a designated set of representative compliance wells located across 
the Northern and Southern Plume Compliance Area that will be used to 
demonstrate that mass does not increase after active remediation is suspended. 



2. Ensure the selected indicator wells are appropriately designed and capable of 
providing consistent contaminant concentration data over time as outlined above.    



3. Bi-annually monitor contaminant concentrations in the TI Waiver zone 
compliance wells (located immediately outside of the TI Waiver zone) and 
maintain them below MCLs.  



4. Measure contaminant concentrations in the Compliance Indicator Wells and 
convert the concentrations into contaminant mass. 



5. Demonstrate that the contaminant mass in the Northern and Southern Plume 
Compliance Areas does not increase more than two percent over the 20 year 
period (based on contaminant concentrations measured in the compliance wells). 



6. If compliance is demonstrated during the 20 year period and if contaminant mass 
does not increase by more than two percent over the twenty year period and 
concentrations are below MCLs, the Respondents can demobilize the 
contingency equipment and prepare the equipment for extended standby. 



7. After the 20 year compliance period has been successfully accomplished, 
monitoring may be reduced in accordance with intervals designated during the 
five year reviews.  
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Specific Comments – Del Amo (Shell Oil Company) draft partial MACP 



Draft Partial MACP  
1. The report is not a stand-alone report.  The MACP does not fully describe the 



purpose of the MACP, it does not provide baseline data such as groundwater 
monitoring from 1999 to present.  It also does not include a description and/or 
operating parameters for the Dual Site Groundwater Recovery System.  In 
particular the MACP does not describe or provide details regarding which wells 
are expected to be impacted by the operation of the dual site groundwater 
recovery system and how these impacts will affect monitoring. 



2. Fundamentally, the partial LNAPL and DNAPL MACPs should be merged into 
one comprehensive MACP.  



3. There is no discussion of the purpose and intent of the MACP.  The contractor 
should clearly describe the purpose of the MACP. Why it is needed and what 
situations it is designed to accommodate.  The MACP should clearly describe 
what it covers and does not cover, it should describe expected impacts of NAPL 
removal actions, water level rise, multiple lines of evidence for biodegradation 
and contingencies it is designed to address.  The MACP should outline the plume 
management strategy, including expected monitoring and maintenance for the 
expected monitoring period and it should spell out compliance points, Data 
Quality Objectives (DQOs) and actions that will be implemented should 
compliance not be attained, and/or if intrinsic biodegradation is not effectively 
meeting the cleanup objectives If financial assurance is required, it should be 
discussed.   



4. The MACP should provide a robust data set that clearly establishes current 
conditions in and around the groundwater recovery area. The data should include 
chemical, biological and flow data that will form the basis of all future site 
decisions.  It must include multiple lines of evidence for each chemical and 
biological parameter necessary to document changes in the plume over time. 



5. The contractor provided time-series groundwater monitoring data in the 2012 
Groundwater Monitoring Report.  The data should be included in the MACP and 
figures should be updated to show 2012 conditions.  Additionally, the contractor 
should provide a map showing the relative rise in the water table between 1999 
and 2012 across the entire Dual Site area.  If trends are apparent, the contractor 
should discuss the trends and ensure the MACP will accommodate predictable 
future conditions.   



 



Monitored Intrinsic Biodegradation 
6. Page 5, Section 1.1, Background, paragraph 1: “The benzene plume remedy as 



outlined in the ROD and subsequent Model Development and Remedial Wellfield 
Optimization Report (USEPA 2008), consists primarily of monitored intrinsic 
biodegradation.”  While this is outlined in the groundwater ROD, the contractors 
have not provided proof of biodegradation.  The contractor must be able to prove 
intrinsic biodegradation is occurring, where, how, how fast, limiting factors and 
where intrinsic biodegradation is not occurring.  The contractor should provide 
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biological and chemical data (including monitoring breakdown products) to prove 
biodegradation is occurring, the type of biodegradation (aerobic/anaerobic), 
degradation rates in different parts of the benzene plume inside and outside of 
the TI Waiver zone and estimates for when cleanup may be complete in the 
source area and outside of the source area.    



7. The contractor shows a series of “Natural Attenuation Transects” but there is no 
explanation regarding the purpose or benefit of showing these transects.  The 
contractors should explain their relevance or remove them. 



8. In the table, the contractor lists the wells that will be monitored for biodegradation 
parameters.  The contractor should show the locations of these wells on a map 
and ensure they spatially (laterally and vertically) distributed and representative 
of the concentration ranges in each interval.  The wells proposed to demonstrate 
biodegradation in the MBFB Sand, MFBC Sand and Gage are not spatially and 
distributed and are not sufficient to demonstrate biodegradation conditions 
throughout the plume.  A broad distribution of wells should be proposed that are 
suitable to demonstrate biodegradation progress in each interval and in the range 
of concentrations and conditions at the site.   



 



LNAPL and Dissolved Phase Contaminant Plumes   
9. The contractor did not discuss the extent of Light Non-Aqueous Phase Liquid 



(LNAPL).  The contractor should discuss the occurrence/distribution of LNAPL at 
the site, in particular where it is or has been detected in the site vicinity.   



10. LNAPL and/or DNAPL removal actions are planned.  The contractor should show 
the locations of the proposed actions and discuss any perceived impact DNAPL 
and/or LNAPL removal actions may have on plume monitoring in the MACP.  



11. Figure 2 of the MACP (Hydrostratigraphic Block Diagram) illustrates the 
subsurface stratigraphy and the occurrence of first groundwater.  The 
hydrostratigraphic diagram shows the first groundwater occurs in both the Upper 
bellflower interval and the Middle Bellflower “B” Sand.  The Responsible Parties 
[Respondents (Montrose and Del Amo)] refer to water bearing zones by different 
names.  In order to unify the MACP, the Respondents should adopt the same 
terminology.  Additionally, the contractors should simply the Conceptual Site 
Model by referring to all wells in the first groundwater as Water Table wells. 



12. Page 6 contractor refers to “The gage Aquifer plume area attributable to the 
former plant site is limited to the northern plume centered at well SWL0063.  
Similar to the MBFC, the larger benzene plume area of lesser concentrations 
further south is coincident with the Montrose chlorobenzene plume and not 
attributable to a Del Amo source.”  The contractor should provide scientific 
evidence to support their case that the plumes are different, however USEPA 
stated in the ROD the plumes regardless of source will be treated together.   



13. Some concentration contours shown on the Isoconcentration contour maps do 
not appear to have related data points.  The contractor should resolve the issue 
accordingly. 



14. Benzene extends beyond the TI Waiver zone in the first water interval (the Water 
Table and the MBFB Sand), in multiple location but there are no monitoring wells 
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downgradient of the high concentrations.  The contractor should provide plans to 
monitor the plume in all areas where the plume appears to be migrating out of 
the TI Waiver zone and they should implement corrective action to stop the 
plume advance and to protect the water outside of the containment zone.   



 



Dual Site Groundwater Operable Unit 
15. Extraction well locations and areas of influence for the groundwater recovery and 



treatment system are not shown on the maps.  The contractor should show the 
locations of the groundwater recovery wells in the different aquifers, presumed 
zones of influence and should discuss the potential impact the groundwater 
extraction/injection system will exert on the MACP monitoring wells. 



16. The Groundwater ROD, states “Computer modeling runs could not be reasonably 
calibrated without assuming significant benzene biodegradation.”  The contractor 
should factor in the LNAPL and benzene mass stored in the now saturated 
unsaturated zone and see if the model mimics reality when factoring in the loss 
of mass to the vadose zone. 



 



Contingencies 
17. The contractor should discuss the plume containment strategy and how this plan 



will provide the data and triggers to ensure compliance.  It should propose 
actions if compliance is not achieved. 



18. The Contractor does not discuss which proposed monitoring wells have well 
screens that are submerged, or may become submerged in the foreseeable 
future.  Submerged well screens are not acceptable for use to compare to non-
submerged well screens.  The contractor should ensure there are sufficient 
properly constructed wells to monitor the free phase LNAPL, dissolved phase 
benzene plume and clean water indicators. 



19. As illustrated above, rising water table contributes to apparent decreased 
concentrations of contaminants.  The Contractor should discuss the potential 
impact of the rising water table especially in regards to contaminant smearing in 
the vadose zone and apparent contaminant reductions in monitoring wells.  The 
contractor should also discuss when wells will be removed from service due to 
submerged well screens, well destruction techniques and steps that will be used 
to design and install replacement wells. 



20. The contractor should provide a comprehensive table showing the well Number, 
X Y and Z coordinates to 1/100 foot, date well completed, date of survey, well 
diameter, top of screen elevation and depth, screen interval and geologic unit, 
proposed use in the MACP (gauging only, sampling etc.), presence of free 
product in well and highlight any wells with submerged well screens.  



21. The contractor should discuss the rising water table and discuss any perceived 
impact the rising water table will have on the Dual Site Groundwater Recovery 
system.  The discussion should address why the water table is rising, is it rising 
uniformly, from one side or all around the Dual Site Groundwater Recovery 
System.  The discussion should include a section to discuss potential vapor 
intrusion ramifications of water level rise. 
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22. The contractor indicates they will sample a few wells near the TI Waiver zone 
boundary or just outside of the TI Waiver zone.  The MACP should have a 
contingency that if any of the perimeter wells have benzene above the MCL, then 
additional samples will be collected outboard and downgradient of the detection.  
It should propose corrective action they will implement to contain the plume. 



 



Specific Comments – Montrose draft partial MACP 
 



Draft Partial MACP  
1. Fundamentally, the partial LNAPL and DNAPL MACPs should be merged into 



one comprehensive MACP.  
2. The contractor should clearly describe the purpose of the MACP. Why it is 



needed and what situations it is designed to accommodate.  The MACP should 
clearly describe what it covers and does not cover, it should describe expected 
impacts of NAPL removal actions, water level rise, multiple lines of evidence for 
biodegradation and contingencies it is designed to address.  The MACP should 
outline the plume management strategy, including expected monitoring and 
maintenance for the expected monitoring period and it should spell out 
compliance points, Data Quality Objectives (DQOs) and actions that will be 
implemented should compliance not be attained.  If financial assurance is 
required, it should be discussed.   



3. The MACP should provide a robust data set that clearly establishes current 
conditions in and around the groundwater recovery area. The data should include 
chemical, biological and flow data that will form the basis of all future site 
decisions.  It must include multiple lines of evidence for each chemical and 
biological parameter necessary to document changes in the plume over time. 



4. The contractor provided time-series groundwater monitoring data in the 2012 
Groundwater Monitoring Report.   



5. The draft partial Montrose MACP should include clear provisions to monitor 
pCBSA, chlorobenzene, benzene and TCE.  If as postulated, chlorobenzene 
degrades into benzene, then Montrose must demonstrate how and where this 
transformation is occurring and monitor the benzene plume and any other 
daughter product plumes as well. 



6. If natural degradation is a part of the proposed remedial approach, then 
biodegradation parameters must also be measured.  Additionally, the 
Respondents should provide a narrative discussing the persistence of pCBSA in 
the environment, including a discussion of the potential biodegradation of pCBSA 
and/or any interference its presence may cause for the biodegradation of 
benzene and/or chlorobenzene.     



7. The injection wells are not shown on the figures presented.  Injection will move 
contaminants, therefore it is critical that wells around the injection points be 
measured to track contaminant movement and to track pCBSA injection into 
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clean water, which would degrade existing water quality.  This is especially 
important in the Gage and Lynwood drinking water aquifers. 



Dissolved Phase Contaminant Plumes   
8. Figure 2 of the Del Amo MACP (Hydrostratigraphic Block Diagram) illustrates the 



subsurface stratigraphy and the occurrence of first groundwater.  The 
hydrostratigraphic diagram shows the first groundwater occurs in both the Upper 
Bellflower interval and the Middle Bellflower “B” Sand.  The Respondents 
(Montrose and Del Amo) refer to water bearing zones by different names.  In 
order to unify the MACP, the Respondents should adopt the same terminology.  
Additionally, the contractors should simply the Conceptual Site Model by referring 
to all wells in the first groundwater as Water Table wells. 



9. According to the Groundwater ROD, the RP is responsible to monitor nearby 
drinking water wells for pCBSA, however, pCBSA data has not been collected 
since 1995.  The Respondents must monitor for and track the distribution and 
movement of pCBSA in each aquifer/water bearing zone.   



10. Nearby drinking water wells are present and could be impacted by pCBSA.  The 
RP should monitor and track water quality in the Gage and Lynwood aquifer in 
the nearby drinking water/production wells.  Wells not being used regularly are 
especially likely to act as conduits; therefore the Respondents should ensure the 
wells are free of pCBSA, monochlorobenzene and benzene.  Water 
Replenishment District well 219-02 (owned and operated by California Water 
Service Company) is located downgradient of the site.  The Respondents should 
secure permission to monitor this well and any other nearby drinking water well 
or drinking water aquifer monitoring well that could be impacted or may provide 
plume and or plume boundary information. 



11. Since well 219-02 is a drinking water well, the Respondents should install and 
monitor a nested well between the estimated extent of the monochlorobenzene 
plume and well 219-02 to act as a sentinel well.  If pCBSA, monochlorobenzene 
or benzene are detected in the sentinel well in the B/C Sand, Gage or Lynwood 
aquifer, then protective steps should be required to protect the condition of the 
drinking water.     



 



Dual Site Groundwater Operable Unit 
12. Extraction well locations and areas of influence for the groundwater recovery and 



treatment system are not shown on the maps.  The contractor should show the 
locations of the groundwater recovery wells in the different aquifers, presumed 
zones of influence and should discuss the potential impact the groundwater 
extraction/injection system will exert on the MACP monitoring wells. 



13. The Dual Site Groundwater ROD clearly states that the operators of the Dual Site 
Groundwater ROD must monitor the lateral and vertical extent of the pCBSA 
plume.  The Montrose partial MACP does not mention monitoring the plume.  
Montrose should monitor the pCBSA plume, illustrate the lateral and vertical 
extent and demonstrate how and when they will comply with each part of the 
Dual Site Groundwater ROD?   
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14. The Dual Site Groundwater ROD states that the “State of California holds that 
25,000 μg/l can be considered a provisional health standard for pCBSA with 
respect to injected groundwater”.  In order to ensure compliance with the Basin 
Plan and Waste Discharge Requirements (WDRs), Los Angeles Regional Water 
Quality Control Board (LARWQCB) input regarding re-injecting PCBSA is crucial.  
USEPA should ensure the LARWQCB to verify the reinjection of pCBSA is in 
compliance with State standards.  



15. If the Montrose/Del Amo Dual Site groundwater system is capable of enhancing 
movement of TCE towards the recovery system, then Montrose (or Montrose/Del 
Amo) should also monitor TCE concentrations upgradient.  



16. The current proposal does not provide adequate data to understand the 
groundwater gradient and flow, especially to the northwest.  Montrose (or 
Montrose/Del Amo) must measure depth to water across the entire area annually 
to understand groundwater flow before, during and after operation of the dual site 
groundwater recovery system. 



17. Monitoring one well in the Lynwood aquifer is unacceptable.  If there is fear of 
installing additional monitoring wells in the plume, then wells should be 
considered around the edges of the plume to track potential degradation of 
drinking water. 



18. LM-2 and G5 should be included. 
 



Contingencies 
19. The contractor should discuss the plume containment strategy and how this plan 



will provide the data and triggers to ensure compliance.  It should propose 
actions if compliance is not achieved. 



20. Monochlorobenzene extends beyond the TI Waiver zone in the first water interval 
(the Water Table and the MBFB Sand), in multiple location but there are no 
monitoring wells downgradient of the high concentrations.  The contractor should 
provide plans to monitor the plume in all areas where the plume appears to be 
migrating out of the TI Waiver zone and they should implement corrective action 
to stop the plume advance and to protect the water outside of the containment 
zone.   



  











Montrose/Del Amo Superfund Site draft-partial MACP 
Safouh Sayed  12-3-2014 
 



K:\Montrose-Del Amo combined MACP Outline 12-3-2014.docxpg. 37 



 



Not a part of the final product, included here as an organizational tool 



Contents	
Compliance Monitoring ................................................................................................ 2 



Background ................................................................................................................... 2 



Del Amo ..................................................................................................................................................... 2 



Montrose .................................................................................................................................................. 3 



Record of Decision (ROD) for the Dual Site Groundwater Operable Unit ................................................ 3 



Operable Units and Contaminate Source Areas ....................................................................................... 5 



Light Non‐Aqueous Phase Liquid (LNAPL) ................................................................................................. 5 



Dense Non‐Aqueous Phase Liquid (DNAPL) .............................................................................................. 6 



Definition of Plume in the Groundwater ROD .......................................................................................... 6 



Areal Extent of Benzene, Monochlorobenzene and pCBSA Plumes ......................................................... 7 



Parachlorobenzenesulfonic‐acid (pCBSA) ............................................................................................... 10 



TI Waiver Zone ........................................................................................................................................ 12 



Biodegradation in the Groundwater ROD............................................................................................... 12 



Subsurface Geology ................................................................................................... 14 



Groundwater ................................................................................................................ 14 



Draft Partial Del Amo MACP ....................................................................................... 15 



Basic Concepts ........................................................................................................... 16 



Fundamental Points .................................................................................................... 21 



Fundamental Comment Number 1 ......................................................................................................... 21 



Fundamental Comment Number 2 ......................................................................................................... 21 



Fundamental Comment Number 3 ......................................................................................................... 21 



Fundamental Comment Number 5 ......................................................................................................... 21 



Fundamental Comment Number 6 ......................................................................................................... 22 



Fundamental Comment Number 7 ......................................................................................................... 22 



Fundamental Comment Number 8 ......................................................................................................... 23 



Fundamental Concept Number 9 ............................................................................................................ 23 











Montrose/Del Amo Superfund Site draft-partial MACP 
Safouh Sayed  12-3-2014 
 



K:\Montrose-Del Amo combined MACP Outline 12-3-2014.docxpg. 38 



Fundamental Concept Number 10 .......................................................................................................... 23 



Fundamental Concept Number 11 .......................................................................................................... 24 



Fundamental Concept Number 12 .......................................................................................................... 24 



General Comments ..................................................................................................... 24 



Specific Comments – Del Amo (Shell Oil Company) draft partial MACP ................................................ 31 



Draft Partial MACP ........................................................................................................................... 31 



Monitored Intrinsic Biodegradation ................................................................................................ 31 



LNAPL and Dissolved Phase Contaminant Plumes ................................................................... 32 



Dual Site Groundwater Operable Unit .......................................................................................... 33 



Contingencies ................................................................................................................................... 33 



Specific Comments – Montrose draft partial MACP ............................................................................... 34 



Draft Partial MACP ........................................................................................................................... 34 



Dissolved Phase Contaminant Plumes ......................................................................................... 35 



Dual Site Groundwater Operable Unit .......................................................................................... 35 



Contingencies ................................................................................................................................... 36 



 



 



 













From: Lyons, John
To: Barton, Dana
Cc: Jolish, Taly; Mayer, Kevin; MARTINEZ, YARISSA; Wetmore, Cynthia
Subject: FW: Montrose pCBSA - Some Background Information
Date: Tuesday, December 23, 2014 3:25:49 PM


Taly
 
Might as well have the Records Center burn these to a separate disc.
 
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov] 
Sent: Tuesday, December 23, 2014 3:05 PM
To: Lyons, John; Unger, Samuel@Waterboards
Cc: Cope, Grant@EPA; Manzanilla, Enrique
Subject: RE: Montrose pCBSA - Some Background Information
 
Hi John,
Thanks for these links and for your willingness to get us some of the documents. 
In looking quickly through the record, the 13 documents below seem like they would be especially useful for us to review. 
If it were possible to get those to us before January 6th that would be fantastic. I would be happy to drop by EPA headquarters anytime this week (except
 Thursday) to pick them up if that's easiest. 
Also, we are eager to see the modeling projections for future concentrations of pCBSA in the Gage aquifer under the reinjection scenario, so when we get
 those we will certainly expedite our review. 
One other issue that just came up -- apparently there is a Water Board meeting on January 6th, so neither Fran nor Tam are available that day. Apparently
 Jane and Cynthia are trying to reschedule the meeting. Of course we realize the time urgency, so I'll see if there's anything we can do to arrange for a
 meeting that same week. 
Best wishes
-Gina


1995/10/10


ROC: Para-
chlorobenzene
 sulfonic acid (p-
CBSA)


Michelle Baron /
 Environmental
 Protection
 Agency - Region
 9


Jerry Jones 4061 028 2149 0639-
93377


1995/08/29


Articles (19):
 Biological
 degradation of para-
chlorobenzene
 sulfonic acid (p-
CBSA), 1982-94


- - 4016 028 1040 0639-033


1997/01/07


Memo: Para-
chlorobenzene
 sulfonic acid (p-
CBSA) at site


Jeffrey Dhont /
 Environmental
 Protection
 Agency - Region
 9


Alan Youkeles /
 Environmental
 Protection
 Agency - Region
 9


4494 035 0790 0639-
94093


1997/02/24


Email: Assessment of
 para-chlorobenzene
 sulfonic acid (p-
CBSA), w/forward to
 J Dhont fr S Smucker


Harlal Choudhury
 / Environmental
 Protection
 Agency -
 National Center
 for
 Environmental
 Assessment


Stanford Smucker
 / Environmental
 Protection
 Agency - Region
 9


4557 035 2544 0639-
93367


1997/03/03


Ltr: Recommendation
 for gw cleanup
 standard for para-
chlorobenzene
 sulfonic acid (p-
CBSA) [file
 #100.315]


J Ross / CA
 Regional Water
 Quality Control
 Board - Los
 Angeles Basin
 Region


Hamid Saebfar /
 CA
 Environmental
 Protection
 Agency - Dept of
 Toxic Substances
 Control


4575 036 0151 0639-
93289


1997/03/18


Memo: Studies on p-
CBSA (para-
chlorobenzene
 sulfonic acid) w/TL
 header


Louise Brogan /
 Environmental
 Protection
 Agency - Office
 of Research &
 Development


Stanford Smucker
 / Environmental
 Protection
 Agency - Region
 9


4590 036 0364 0639-
94100


1998/01/22


Informal notes on
 EPA issues with
 para-chlorobenzene
 sulfonic acid (p-
CBSA) section of
 state ARARs 1/20/98


Jeffrey Dhont /
 Environmental
 Protection
 Agency - Region


Gloria Conti / CA
 Environmental
 Protection
 Agency - Dept of
 Toxic Substances


4870 040 1036 0639-
94420



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=E5E01999762D415FB201E246C3C464A7-JLYONS

mailto:Barton.Dana@epa.gov

mailto:jolish.taly@epa.gov

mailto:Mayer.Kevin@epa.gov

mailto:martinez.yarissa@epa.gov

mailto:Wetmore.Cynthia@epa.gov





 ltr, w/fax TL to G
 Conti fr J Dhont


 9  Control


1998/02/11


Ltr: Response to
 comments on
 potential RWQCB p-
CBSA ARARs,
 Montrose/Del Amo
 gw remedy (draft),
 w/TL header to J
 Dhont fr G Conti,
 2/18/98


J Ross / CA
 Regional Water
 Quality Control
 Board - Los
 Angeles Basin
 Region


Gloria Conti / CA
 Environmental
 Protection
 Agency - Dept of
 Toxic Substances
 Control


4901 040 2474 0639-
94163


1998/02/19


Memo: 11/10/97
 briefing re EPA
 approach to para-
chlorobenzene
 sulfonic acid (p-
CBSA) in gw at
 Montrose/Del Amo
 sites


Jeffrey Dhont /
 Environmental
 Protection
 Agency - Region
 9


- 4907 040 2555 0639-
94434


1998/03/24


Ltr: EPA intentions re
 state ARARs for
 compound p-CBSA
 in gw, Montrose &
 Del Amo sites
 (draft), w/fax TL to
 G Conti fr J Dhont


Michael
 Montgomery /
 Environmental
 Protection
 Agency - Region
 9


Nennete Alvarez /
 CA
 Environmental
 Protection
 Agency - Dept of
 Toxic Substances
 Control


4949 041 1352 0639-
94159


1995/08/29


TL: Literature re
 biological
 degradation of
 specified chemical
 (p-CBSA research)


Ann Azadpour /
 Dynamac Corp


Michelle Baron /
 Environmental
 Protection
 Agency - Region
 9


4017 028 1203 0639-
93240


1996/12/10


Memo: Position on
 para-chlorobenzene
 sulfonic acid (p-
CBSA), w/TL to J
 Dhont


CA Regional
 Water Quality
 Control Board -
 Los Angeles
 Basin Region


CA Regional
 Water Quality
 Control Board -
 Los Angeles
 Basin Region


4464 034 1527 0639-
93283


1996/12/18


Risk assessment issue
 paper for para-
chlorobenzene
 sulfonic acid (p-
CBSA), w/TL to J
 Dhont fr S Smucker


Environmental
 Protection
 Agency -
 National Center
 for
 Environmental
 Assessment


Stanford Smucker
 / Environmental
 Protection
 Agency - Region
 9


4476 035 0062 0639-
94092


 


From: Lyons, John [Lyons.John@epa.gov]
Sent: Tuesday, December 23, 2014 2:10 PM
To: Solomon, Gina@EPA; Unger, Samuel@Waterboards
Cc: Cope, Grant@EPA; Manzanilla, Enrique
Subject: Montrose pCBSA - Some Background Information


Here are some links to background documents for the Montrose/Del Amo Groundwater Operable Unit:
 
Here is a link to the 1999 Record of Decision for the Montrose/Del Amo sites that selected the groundwater cleanup measures including the
 25,000 ppb reinjection standard for PCBSA:
 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dc283e6c5d6056f88257426007417a2/99feee07fc39d1a488257007006a247c!OpenDocument
Here is a link to the Administrative Record Index for the 1999 ROD (we can retrieve and send out copies of the actual document as the
 Administrative Record is very very large): [note this link is to the site overview page – scroll down to the Administrative Records Section
 to the AR for the Groundwater ROD (5 parts)]
 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed
 
 
Also, we will bring CD’s to the 1/6 meeting with documents that we have found in the Admin Record concerning the discussions between
 EPA and State agencies that led to EPA selecting the 25,000 ppb reinjection standard for PCBSA.
 
We are also in the process of locating and retrieving copying of the studies of PCBSA that were considered prior to the issuance of the 1999
 ROD.
 



http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dc283e6c5d6056f88257426007417a2/99feee07fc39d1a488257007006a247c!OpenDocument

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed





John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
 








From: Sayed, Safouh@DTSC
To: Mayer, Kevin
Cc: Battaglia, Lora K.
Subject: Revised draft final GSU comments on the partial Montrose and Del Amo MACPS
Date: Wednesday, December 03, 2014 2:36:57 PM
Attachments: Montrose Del Amo Combined MACPs comments part 2 Dec 3, 2014.docx


 
Email # 2
 
Safouh Sayed
Hazardous Substances Engineer
Brownfields and Environmental Restoration Program
Department of Toxic Substances Control
5796 Corporate Ave
Cypress, CA 90630
(714) 484-5478
(714) 484-5438
safouh.sayed@dtsc.ca.gov
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[bookmark: _Toc405198539]Fundamental Points


[bookmark: _Toc405198540]Fundamental Comment Number 1:  According to the Groundwater ROD: 


a. Groundwater contamination from the two sites is comingled, 


b. The evaluation of remedial alternatives related to groundwater contamination  is inseparable,


c. EPA has not defined the plumes


i. for the purpose of allocating responsibility or liability for cleanup, 


ii. or to designate from which site (Montrose Chemical or Del Amo Site) particular contamination in groundwater originated.  





Based on the statements above, the Dual Site Groundwater Operable Unit is not for Del Amo or Montrose; it is for both and should address all dual site contaminants regardless of origin.  





[bookmark: _Toc405198541]Fundamental Comment Number 2:   The containment zone identified in the ROD did not take into account that the water level is rising, smearing contamination into uncontaminated areas.  The Dual Site Groundwater System is not designed to protect the uncontaminated vadose zone above the 1999 water level.  The plume is spreading vertically and impacting hundreds of acres, and bringing volatile contaminants closer to the surface inhabitants, possibly creating a vapor risk.  Contaminant mass is also spreading downward into underlying water bearing zones.





[bookmark: _Toc405198542]Fundamental Comment Number 3:   The argument made in the ROD (see above) that states “the plume appears stable” and “concentration gradients are steep” does not account for the sequestration of a huge volume of LNAPL and dissolved phase benzene into the formerly unsaturated vadose zone as the water table rises.  The sequestration of benzene mass into the formerly unsaturated vadose zone and the continued presence of the benzene, chlorobenzene and pCBSA in the “B” and “C” Sand and the Gage drinking aquifer are strong indicators that the plume is not stable.





Fundamental Comment Number 4:   The Water Table wells were designed to have approximately 50 percent of the screened interval above the water surface and 50 percent below the water surface.  A 10 foot water level rise would result in an increased volume of water in the Water Table wells, which could dilute contaminant concentrations in the samples.  Therefore concentration changes in a well over time may not be a reliable indicator of degradation and concentration decreases alone should not be accepted as “proof” of degradation unless accompanied with other lines of evidence.





[bookmark: _Toc405198543]Fundamental Comment Number 5:   The Groundwater ROD indicates that intrinsic biodegradation is a remedial mechanism at the joint site.  Therefore the contractor must prove intrinsic biodegradation is occurring and must demonstrate the rate of biodegradation and the availability of necessary life supporting material to allow biodegradation to continue.  The contractor should ensure they follow USEPA guidance for Monitored Natural Attenuation for Groundwater Cleanups available from http://www.epa.gov/superfund/health/conmedia/gwdocs/monit.htm  which should include at least the following lines of evidence: 





a. Biological data indicating sufficient populations of the appropriate organisms are present to degrade the plume. 


b. The population is supported by sufficient and sufficiently available oxygen and nutrients to allow the biodegradation process to continue.


c. Biological activity is tracked through evidence the populations are active and breaking down the contaminants.  


d. Chemical breakdown products and pH are tracked documenting contaminants are breaking down to less toxic degradation products.


e. A mass balance calculation supports the case that biodegradation is occurring and clearly shows where biodegradation is occurring and where it is not occurring. 


f. The plume is stable and retreating.


 


[bookmark: _Toc405198544]Fundamental Comment Number 6:  LNAPL and dissolved benzene data from submerged well screens is not comparable to previous readings due to localized changed conditions such as in-well dilution and physically blocking the most contaminated water from entering the well.  Therefore:





a. Concentration data from submerged or soon-to-be submerged well screens should not be used for future monitoring.


b. Plume maps based on incongruent data (properly designed/operating well screens and improperly operating submerged well screens) are not comparable and should not be used to monitor plume conditions.  Therefore;


i. Wells used for future LNAPL or benzene monitoring should not have submerged well screens.


ii. Well screens should be of comparable length.


iii. Low flow sampling in the same depth interval may yield different results as the water level rises (as illustrated in Figure 7).  Therefore results are not directly comparable. 





[bookmark: _Toc405198545]Fundamental Comment Number 7:  Light and dense contaminants are likely to act differently in the groundwater due to the density and molecular differences of the contaminants.  In this case representative concentrations of light contaminants should be expected to be found in the top of the water column, while the denser contaminants are more likely to be detected in the lower part of the water body.  





Therefore monitoring for the presence of light contaminants requires wells screened in the water table and shallower parts of the aquifers while monitoring for the presence of denser contaminants requires well screens located above lithologic features that would impede downward contaminant migration.  Figure 9 illustrates that wells need to be specifically designed to monitor the different classes of contaminants.






[bookmark: _Toc405190009]Figure 9 	Conceptual Monitoring Well Illustration 








[bookmark: _Toc405198546]Fundamental Comment Number 8: It has been implied that chlorobenzene at the site has degraded into benzene but scientific evidence to document the degradation of chlorobenzene to benzene has not been provided.  Unless this claim can be proven in the field, it should be rejected and the inference discontinued.





[bookmark: _Toc405198547]Fundamental Concept Number 9: DNAPL and LNAPL recovery operations will occur independent of the MACP, but the proposed LNAPL and DNAPL cleanup actions may impact water quality, especially in the water table and B/C Sand intervals.  The MACP must be designed to incorporate additional monitoring during and after the LNAPL and DNAPL removal activities to detect, monitor and track the mobilization of contaminants from the vadose zone and/or the saturated zone.  The MACP should also clearly describe trigger levels to modify LNAPL and DNAPL cleanup activities and provide a path to disengage the additional sampling when it is no longer needed.        


[bookmark: _Toc405198548]Fundamental Concept Number 10: Compliance monitoring must include provisions for monitoring conditions while the groundwater recovery system is in operation; which will likely change in response to changing groundwater plume recovery.  The MACP should spell out wells that will be monitored to track operation of the Dual Site Groundwater System and those that will be used to monitor for rebound, once the groundwater recovery system is shut down.  The MACP should spell out the goals and timelines for the groundwater recovery system operation and outline the decision logic that will be used for recovery system shut down and/or re-start if containment fails.     


[bookmark: _Toc405198549]Fundamental Concept Number 11: Groundwater system performance target goals provided by Montrose are based on a 33% reduction in first 15 years, 66% in the first 30 years and 99% in the first 50 years.  This performance target is intended to achieve the cleanup goals within the designated timeframe. However, rebound monitoring will be required.  


[bookmark: _Toc405198550]Fundamental Concept Number 12: Continuous compliance monitoring after MCLs are reached in the plume area is necessary to ensure the water quality objective in groundwater is attained and the containment measure is effective.


[bookmark: _Toc405198551]General Comments 


1. All engineering or geologic work in California should be performed or supervised by a licensed professional in compliance with the requirements of the Professional Engineers Act, Business and Professions Code sections 6700-6799 and the Geologist and Geophysicists Act, Business and Professions Code sections 7800-7887. 





Engineering or geologic work performed as a portion of a Site Investigation should be performed or supervised by a registered Professional Civil Engineer (PE Civil) and/or a Professional Geologist (PG) in compliance with the requirements of the Professional Engineers Act, and the Geologist and Geophysicist Act.  The stamp, signature, number and expiration date of the PE (Civil) and/or PG should be on the document indicating the PE or PG oversaw the work and accepts responsibility for the completeness and accuracy of the report. 





2. The combined MACP should clearly describe the purpose of the MACP and lay out the compliance requirements. Including:


a. TI Waiver/Containment zone monitoring requirements and triggers,


b. Monitoring requirements during and after active LNAPL and DNAPL remediation,


c. Groundwater treatment system monitoring requirements and triggers,


d. Plume monitoring requirements for benzene, chlorobenzene, pCBSA and TCE,


e. Well performance standards and rehabilitation/replacement triggers,


f. Vapor monitoring triggers, 


g. MNA data and tracking requirements and triggers,


h. Financial assurance for the duration.









3. TI Waiver Zone Compliance Criteria for MCB, pCBSA and Benzene 


As water levels rise in the UBA, Bellflower “B” and Bellflower “C” Sand, concentrations of contaminants will be diluted and concentrations measured in wells will decrease.  In order to correct for the added dilution, the Respondents must convert concentration indicator data into contaminant mass so annual comparisons can be made.


In order to demonstrate compliance in the Monitoring and Aquifer Compliance Plan (MACP), the respondents should:


1. Establish a set of Technical Impracticability (TI) Waiver Zone Compliance Wells (i.e. Sentinel Wells) immediately outside of the TI Waiver Zone, especially in the downgradient direction or in the direction of any water pumping that could enhance or influence plume migration.


2. Annually monitor TI Waiver Zone Compliance Wells located immediately outside of the TI Waiver zone for the duration of the plume remediation.


3. Establish a TI Waiver Zone Compliance Zone immediately outside of the TI Waiver Zone.  TI Waiver Compliance can only be demonstrated through a series of compliance wells appropriately designed for the contaminants of concern.  The Compliance Zone must include the area between the compliance wells and up to a 50 foot wide buffer around the TI Waiver perimeter   


4. Measure contaminant concentrations in the TI Waiver Zone Compliance Wells and convert the concentrations into contaminant mass. (to account for dilution and the resulting apparent concentration reduction in the wells.)  


5. Demonstrate that the contaminant mass in the TI Waiver Compliance Zone does not increase (based on contaminant concentrations measured in the compliance wells).


6. Monitor compliance of the TI Waiver Compliance Zone for the duration of active plume mass reduction by the Dual Site Groundwater Recovery System.


If the contaminant concentrations measured in the compliance wells indicate that mass in the compliance zone increased, then the Respondents should determine the root cause of the increase and implement a TI Waiver Zone Compliance Action based on their TI Waiver Zone Compliance Contingency Plan to immediately reduce the contaminant concentrations resulting from mass leaking from NAPL source areas into the groundwater compliance zone.


4. Plume Compliance Criteria during Active MCB, pCBSA and Benzene Removal


As water levels rise in the Upper Bellflower Aquitard (UBA), Bellflower “B” and Bellflower “C” Sand, concentrations of contaminants will be diluted and concentrations measured in wells will decrease.  In order to correct for the added dilution, the Respondents must convert concentration indicator data measured in the wells into contaminant mass so annual mass comparisons can be made.


Contaminant leakage from the TI Waiver (Containment Zone) or inadequate mass removal by the Dual Site Groundwater Remediation System, intrinsic biodegradation and/or DNAPL/LNAPL removal actions may result in compliance failure.  Additionally, compliance monitoring requirements are expected to change over time as mass is removed from the distal parts of the plume and the leading edge of the plume recedes.  To accommodate these changes, GSU recommends the plume area (the area outside of the TI Waiver Compliance Zone) be divided into two Compliance Areas in each water bearing zone.  The Compliance Areas should be the plume area north of Torrance Boulevard (the Northern Plume Compliance Area) and the plume area south of Torrance Boulevard (the Southern Plume Compliance Area). 


5. Plume Remediation Compliance Conditions - Northern Plume Compliance Area


The Northern Plume Compliance Area is the area north of Torrance Boulevard and is also the area located closest to the TI Waiver Compliance Zone.  Causes of compliance failure in the Northern Plume Compliance Area include leakage from the TI Waiver Containment Zone and/or inadequate mass removal by the Dual Site Groundwater Remediation System.


In order to demonstrate compliance in the Northern Plume Compliance Area, the Respondents should:


1. Establish a designated set of representative compliance wells across the Northern Plume Compliance Area that will be used to demonstrate mass reduction throughout the duration of the plume remediation and the post remediation monitoring period.


2. Ensure the selected indicator wells are appropriately designed and capable of providing consistent contaminant concentration data over time as outlined above.   


3. Establish the lateral limits of the Northern Plume Compliance Area and calculate the volume of water in the compliance area.  


4. Measure contaminant concentrations in the Compliance Indicator Wells annually.


5. Convert the concentrations measured in the Indicator Wells into contaminant mass by averaging the concentrations and multiplying the result by the plume volume.


6. Demonstrate that the contaminant mass in the Northern Plume Compliance Area decreases by at least two percent per year in accordance with cleanup reduction goals provided by Montrose (Section 2, Groundwater Monitoring Scope and Frequency) in the MACP (33% reduction after 15 years, 66% reduction after 30 years and 99% reduction after 50 years).


7. Monitor compliance of the Northern Plume Compliance Area for the duration of active plume mass reduction by the Dual Site Groundwater Recovery System.


If the contaminant concentrations measured in the Northern Plume Compliance Area Indicator Wells do not demonstrate at least a two percent mass reduction annually in the Northern Plume Compliance Area in each aquifer interval (the combined Water Table, “B” Sand and “C” Sand interval, the Gage Aquifer and the Lynwood Aquifer), then the Respondents must determine the root cause of the deficiency and implement a Northern Plume Compliance Area Action based on the Contingency Plan to immediately reduce the contaminant concentrations in the Compliance Area to an acceptable mass removal rate (>2 percent per year) .


6. Plume Remediation Compliance Conditions - Southern Plume Compliance Area


The Southern Plume Compliance Area is the area south or Torrance Boulevard and is also the area located furthest away and least impacted by the TI Waiver zone.  Causes of compliance failure in the Southern Plume Compliance Area could include source leakage from the Kenwood Drain area and/or inadequate mass removal by the Dual Site Groundwater Remediation System.


In order to demonstrate compliance in the Southern Plume Compliance Area, the respondents should:


1. Establish a designated set of representative compliance wells located across the Southern Plume Compliance Area that will be used to demonstrate mass reduction throughout the duration of the plume remediation and the post remediation monitoring period.


2. Ensure the selected indicator wells are appropriately designed and capable of providing consistent contaminant concentration data over time as outlined above.   


3. Establish the lateral limits of the Southern Plume Compliance Area and calculate the volume of water in the compliance area.  


4. Measure contaminant concentrations in the Compliance Indicator Wells annually.


5. Convert the concentrations measured in the Indicator Wells into contaminant mass by averaging the concentrations and multiplying the result by the plume volume.


6. Demonstrate that the contaminant mass in the Southern Plume Compliance Area decreases by at least two percent per year in accordance with cleanup reduction goals provided by Montrose (Section 2, Groundwater Monitoring Scope and Frequency) in the MACP (33% reduction after 15 years, 66% reduction after 30 years and 99% reduction after 50 years).


7. Monitor compliance of the Southern Plume Compliance Area for the duration of active plume mass reduction by the Dual Site Groundwater Recovery System.


If the contaminant concentrations measured in the Southern Plume Compliance Area Indicator Wells do not demonstrate at least a two percent mass reduction annually in the Southern Plume Compliance Area in each aquifer interval (the combined Water Table, “B” Sand and “C” Sand interval, the Gage Aquifer and the Lynwood Aquifer), then the Respondents must determine the root cause of the deficiency and implement a Southern Plume Compliance Area Action based on the Contingency Plan to immediately reduce the contaminant concentrations in the Compliance Zone to an acceptable mass removal rate (>2 percent per year) .


7. TI Waiver Zone Compliance Criteria after Active Remediation Suspension


Once contaminants in the Northern Plume Compliance Area and the Southern Plume Compliance Area reach Maximum Contaminant Levels (MCLs) in the Northern and Southern Plume Compliance Areas, the Respondents can discontinue active groundwater recovery operations in Northern and Southern Plume Compliance Areas, provided there is no leakage from the TI Waiver zone.  In order to assure there is no leakage from the TI Waiver zone, the Respondents should monitor the TI Waiver Zone Compliance wells bi-annually.  In order to correct for the expected dilution in the Water Table, “B Sand and “C” Sand, the Respondents must convert concentration indicator data into contaminant mass so bi-annual comparisons can be made.





In order to demonstrate MACP compliance after the remediation system has been placed on standby status (a condition where the groundwater remediation system can be restarted within 30 days), the respondents should:


1. Bi-annually monitor contaminant concentrations in the TI Waiver zone compliance wells (located immediately outside of the TI Waiver zone). 


2. Measure contaminant concentrations in the TI compliance wells and convert the concentrations into contaminant mass.


3. Demonstrate that the contaminant mass in the compliance zone around the TI Waiver zone does not increase more than two percent over the 20 year period and the concentrations are below their respective MCLs (based on contaminant concentrations measured in the compliance wells).


4. If compliance is demonstrated during the 20 year period and if contaminant mass does not increase by more than two percent over the twenty year period and the concentrations are below MCLs, the Respondents can demobilize the contingency equipment and prepare the equipment for extended standby.


5. After the 20 years compliance period has been successfully accomplished, monitoring may be reduced to once every five years until MCLs are reached within the TI Waiver zone. 





8. Plume Compliance Criteria after Active Remediation Suspension


After contaminants in the Northern Plume Compliance Area and the Southern Plume Compliance Area reach Maximum Contaminant Levels (MCLs) in the Northern and Southern Plume Compliance Areas, the Respondents can discontinue active groundwater recovery operations in Northern and Southern Plume Compliance Areas.





The Respondents must demonstrate that contaminant mass in the Northern and Southern Plume Compliance Area Indicator wells does not rebound.  In order to demonstrate compliance, the Respondents should monitor the Northern and Southern Plume Compliance Area Indicator Wells bi-annually.  In order to correct for the expected dilution in the Water Table, “B Sand and “C” Sand, the Respondents must convert concentration indicator data into contaminant mass so bi-annual comparisons can be made.





In order to demonstrate MACP compliance after the remediation system has been placed on standby status (a condition where the groundwater remediation system can be restarted within 30 days), the respondents should:


1. Re-establish a designated set of representative compliance wells located across the Northern and Southern Plume Compliance Area that will be used to demonstrate that mass does not increase after active remediation is suspended.


2. Ensure the selected indicator wells are appropriately designed and capable of providing consistent contaminant concentration data over time as outlined above.   


3. Bi-annually monitor contaminant concentrations in the TI Waiver zone compliance wells (located immediately outside of the TI Waiver zone) and maintain them below MCLs. 


4. Measure contaminant concentrations in the Compliance Indicator Wells and convert the concentrations into contaminant mass.


5. Demonstrate that the contaminant mass in the Northern and Southern Plume Compliance Areas does not increase more than two percent over the 20 year period (based on contaminant concentrations measured in the compliance wells).


6. If compliance is demonstrated during the 20 year period and if contaminant mass does not increase by more than two percent over the twenty year period and concentrations are below MCLs, the Respondents can demobilize the contingency equipment and prepare the equipment for extended standby.


7. After the 20 year compliance period has been successfully accomplished, monitoring may be reduced in accordance with intervals designated during the five year reviews. 


[bookmark: _Toc405198552]Specific Comments – Del Amo (Shell Oil Company) draft partial MACP


[bookmark: _Toc405198553]Draft Partial MACP 


1. The report is not a stand-alone report.  The MACP does not fully describe the purpose of the MACP, it does not provide baseline data such as groundwater monitoring from 1999 to present.  It also does not include a description and/or operating parameters for the Dual Site Groundwater Recovery System.  In particular the MACP does not describe or provide details regarding which wells are expected to be impacted by the operation of the dual site groundwater recovery system and how these impacts will affect monitoring.


2. Fundamentally, the partial LNAPL and DNAPL MACPs should be merged into one comprehensive MACP. 


3. There is no discussion of the purpose and intent of the MACP.  The contractor should clearly describe the purpose of the MACP. Why it is needed and what situations it is designed to accommodate.  The MACP should clearly describe what it covers and does not cover, it should describe expected impacts of NAPL removal actions, water level rise, multiple lines of evidence for biodegradation and contingencies it is designed to address.  The MACP should outline the plume management strategy, including expected monitoring and maintenance for the expected monitoring period and it should spell out compliance points, Data Quality Objectives (DQOs) and actions that will be implemented should compliance not be attained, and/or if intrinsic biodegradation is not effectively meeting the cleanup objectives If financial assurance is required, it should be discussed.  


4. The MACP should provide a robust data set that clearly establishes current conditions in and around the groundwater recovery area. The data should include chemical, biological and flow data that will form the basis of all future site decisions.  It must include multiple lines of evidence for each chemical and biological parameter necessary to document changes in the plume over time.


5. The contractor provided time-series groundwater monitoring data in the 2012 Groundwater Monitoring Report.  The data should be included in the MACP and figures should be updated to show 2012 conditions.  Additionally, the contractor should provide a map showing the relative rise in the water table between 1999 and 2012 across the entire Dual Site area.  If trends are apparent, the contractor should discuss the trends and ensure the MACP will accommodate predictable future conditions.  





[bookmark: _Toc405198554]Monitored Intrinsic Biodegradation


6. Page 5, Section 1.1, Background, paragraph 1: “The benzene plume remedy as outlined in the ROD and subsequent Model Development and Remedial Wellfield Optimization Report (USEPA 2008), consists primarily of monitored intrinsic biodegradation.”  While this is outlined in the groundwater ROD, the contractors have not provided proof of biodegradation.  The contractor must be able to prove intrinsic biodegradation is occurring, where, how, how fast, limiting factors and where intrinsic biodegradation is not occurring.  The contractor should provide biological and chemical data (including monitoring breakdown products) to prove biodegradation is occurring, the type of biodegradation (aerobic/anaerobic), degradation rates in different parts of the benzene plume inside and outside of the TI Waiver zone and estimates for when cleanup may be complete in the source area and outside of the source area.   


7. The contractor shows a series of “Natural Attenuation Transects” but there is no explanation regarding the purpose or benefit of showing these transects.  The contractors should explain their relevance or remove them.


8. In the table, the contractor lists the wells that will be monitored for biodegradation parameters.  The contractor should show the locations of these wells on a map and ensure they spatially (laterally and vertically) distributed and representative of the concentration ranges in each interval.  The wells proposed to demonstrate biodegradation in the MBFB Sand, MFBC Sand and Gage are not spatially and distributed and are not sufficient to demonstrate biodegradation conditions throughout the plume.  A broad distribution of wells should be proposed that are suitable to demonstrate biodegradation progress in each interval and in the range of concentrations and conditions at the site.  





[bookmark: _Toc405198555]LNAPL and Dissolved Phase Contaminant Plumes  


9. The contractor did not discuss the extent of Light Non-Aqueous Phase Liquid (LNAPL).  The contractor should discuss the occurrence/distribution of LNAPL at the site, in particular where it is or has been detected in the site vicinity.  


10. LNAPL and/or DNAPL removal actions are planned.  The contractor should show the locations of the proposed actions and discuss any perceived impact DNAPL and/or LNAPL removal actions may have on plume monitoring in the MACP. 


11. Figure 2 of the MACP (Hydrostratigraphic Block Diagram) illustrates the subsurface stratigraphy and the occurrence of first groundwater.  The hydrostratigraphic diagram shows the first groundwater occurs in both the Upper bellflower interval and the Middle Bellflower “B” Sand.  The Responsible Parties [Respondents (Montrose and Del Amo)] refer to water bearing zones by different names.  In order to unify the MACP, the Respondents should adopt the same terminology.  Additionally, the contractors should simply the Conceptual Site Model by referring to all wells in the first groundwater as Water Table wells.


12. Page 6 contractor refers to “The gage Aquifer plume area attributable to the former plant site is limited to the northern plume centered at well SWL0063.  Similar to the MBFC, the larger benzene plume area of lesser concentrations further south is coincident with the Montrose chlorobenzene plume and not attributable to a Del Amo source.”  The contractor should provide scientific evidence to support their case that the plumes are different, however USEPA stated in the ROD the plumes regardless of source will be treated together.  


13. Some concentration contours shown on the Isoconcentration contour maps do not appear to have related data points.  The contractor should resolve the issue accordingly.


14. Benzene extends beyond the TI Waiver zone in the first water interval (the Water Table and the MBFB Sand), in multiple location but there are no monitoring wells downgradient of the high concentrations.  The contractor should provide plans to monitor the plume in all areas where the plume appears to be migrating out of the TI Waiver zone and they should implement corrective action to stop the plume advance and to protect the water outside of the containment zone.  





[bookmark: _Toc405198556]Dual Site Groundwater Operable Unit


15. Extraction well locations and areas of influence for the groundwater recovery and treatment system are not shown on the maps.  The contractor should show the locations of the groundwater recovery wells in the different aquifers, presumed zones of influence and should discuss the potential impact the groundwater extraction/injection system will exert on the MACP monitoring wells.


16. The Groundwater ROD, states “Computer modeling runs could not be reasonably calibrated without assuming significant benzene biodegradation.”  The contractor should factor in the LNAPL and benzene mass stored in the now saturated unsaturated zone and see if the model mimics reality when factoring in the loss of mass to the vadose zone.





[bookmark: _Toc405198557]Contingencies


17. The contractor should discuss the plume containment strategy and how this plan will provide the data and triggers to ensure compliance.  It should propose actions if compliance is not achieved.


18. The Contractor does not discuss which proposed monitoring wells have well screens that are submerged, or may become submerged in the foreseeable future.  Submerged well screens are not acceptable for use to compare to non-submerged well screens.  The contractor should ensure there are sufficient properly constructed wells to monitor the free phase LNAPL, dissolved phase benzene plume and clean water indicators.


19. As illustrated above, rising water table contributes to apparent decreased concentrations of contaminants.  The Contractor should discuss the potential impact of the rising water table especially in regards to contaminant smearing in the vadose zone and apparent contaminant reductions in monitoring wells.  The contractor should also discuss when wells will be removed from service due to submerged well screens, well destruction techniques and steps that will be used to design and install replacement wells.


20. The contractor should provide a comprehensive table showing the well Number, X Y and Z coordinates to 1/100 foot, date well completed, date of survey, well diameter, top of screen elevation and depth, screen interval and geologic unit, proposed use in the MACP (gauging only, sampling etc.), presence of free product in well and highlight any wells with submerged well screens. 


21. The contractor should discuss the rising water table and discuss any perceived impact the rising water table will have on the Dual Site Groundwater Recovery system.  The discussion should address why the water table is rising, is it rising uniformly, from one side or all around the Dual Site Groundwater Recovery System.  The discussion should include a section to discuss potential vapor intrusion ramifications of water level rise.


22. The contractor indicates they will sample a few wells near the TI Waiver zone boundary or just outside of the TI Waiver zone.  The MACP should have a contingency that if any of the perimeter wells have benzene above the MCL, then additional samples will be collected outboard and downgradient of the detection.  It should propose corrective action they will implement to contain the plume.





[bookmark: _Toc405198558]Specific Comments – Montrose draft partial MACP





[bookmark: _Toc405198559]Draft Partial MACP 


1. Fundamentally, the partial LNAPL and DNAPL MACPs should be merged into one comprehensive MACP. 


2. The contractor should clearly describe the purpose of the MACP. Why it is needed and what situations it is designed to accommodate.  The MACP should clearly describe what it covers and does not cover, it should describe expected impacts of NAPL removal actions, water level rise, multiple lines of evidence for biodegradation and contingencies it is designed to address.  The MACP should outline the plume management strategy, including expected monitoring and maintenance for the expected monitoring period and it should spell out compliance points, Data Quality Objectives (DQOs) and actions that will be implemented should compliance not be attained.  If financial assurance is required, it should be discussed.  


3. The MACP should provide a robust data set that clearly establishes current conditions in and around the groundwater recovery area. The data should include chemical, biological and flow data that will form the basis of all future site decisions.  It must include multiple lines of evidence for each chemical and biological parameter necessary to document changes in the plume over time.


4. The contractor provided time-series groundwater monitoring data in the 2012 Groundwater Monitoring Report.  


5. The draft partial Montrose MACP should include clear provisions to monitor pCBSA, chlorobenzene, benzene and TCE.  If as postulated, chlorobenzene degrades into benzene, then Montrose must demonstrate how and where this transformation is occurring and monitor the benzene plume and any other daughter product plumes as well.


6. If natural degradation is a part of the proposed remedial approach, then biodegradation parameters must also be measured.  Additionally, the Respondents should provide a narrative discussing the persistence of pCBSA in the environment, including a discussion of the potential biodegradation of pCBSA and/or any interference its presence may cause for the biodegradation of benzene and/or chlorobenzene.    


7. The injection wells are not shown on the figures presented.  Injection will move contaminants, therefore it is critical that wells around the injection points be measured to track contaminant movement and to track pCBSA injection into clean water, which would degrade existing water quality.  This is especially important in the Gage and Lynwood drinking water aquifers.


[bookmark: _Toc405198560]Dissolved Phase Contaminant Plumes  


8. Figure 2 of the Del Amo MACP (Hydrostratigraphic Block Diagram) illustrates the subsurface stratigraphy and the occurrence of first groundwater.  The hydrostratigraphic diagram shows the first groundwater occurs in both the Upper Bellflower interval and the Middle Bellflower “B” Sand.  The Respondents (Montrose and Del Amo) refer to water bearing zones by different names.  In order to unify the MACP, the Respondents should adopt the same terminology.  Additionally, the contractors should simply the Conceptual Site Model by referring to all wells in the first groundwater as Water Table wells.


9. According to the Groundwater ROD, the RP is responsible to monitor nearby drinking water wells for pCBSA, however, pCBSA data has not been collected since 1995.  The Respondents must monitor for and track the distribution and movement of pCBSA in each aquifer/water bearing zone.  


10. Nearby drinking water wells are present and could be impacted by pCBSA.  The RP should monitor and track water quality in the Gage and Lynwood aquifer in the nearby drinking water/production wells.  Wells not being used regularly are especially likely to act as conduits; therefore the Respondents should ensure the wells are free of pCBSA, monochlorobenzene and benzene.  Water Replenishment District well 219-02 (owned and operated by California Water Service Company) is located downgradient of the site.  The Respondents should secure permission to monitor this well and any other nearby drinking water well or drinking water aquifer monitoring well that could be impacted or may provide plume and or plume boundary information.


11. Since well 219-02 is a drinking water well, the Respondents should install and monitor a nested well between the estimated extent of the monochlorobenzene plume and well 219-02 to act as a sentinel well.  If pCBSA, monochlorobenzene or benzene are detected in the sentinel well in the B/C Sand, Gage or Lynwood aquifer, then protective steps should be required to protect the condition of the drinking water.    





[bookmark: _Toc405198561]Dual Site Groundwater Operable Unit


12. Extraction well locations and areas of influence for the groundwater recovery and treatment system are not shown on the maps.  The contractor should show the locations of the groundwater recovery wells in the different aquifers, presumed zones of influence and should discuss the potential impact the groundwater extraction/injection system will exert on the MACP monitoring wells.


13. The Dual Site Groundwater ROD clearly states that the operators of the Dual Site Groundwater ROD must monitor the lateral and vertical extent of the pCBSA plume.  The Montrose partial MACP does not mention monitoring the plume.  Montrose should monitor the pCBSA plume, illustrate the lateral and vertical extent and demonstrate how and when they will comply with each part of the Dual Site Groundwater ROD?  


14. The Dual Site Groundwater ROD states that the “State of California holds that 25,000 μg/l can be considered a provisional health standard for pCBSA with respect to injected groundwater”.  In order to ensure compliance with the Basin Plan and Waste Discharge Requirements (WDRs), Los Angeles Regional Water Quality Control Board (LARWQCB) input regarding re-injecting PCBSA is crucial.  USEPA should ensure the LARWQCB to verify the reinjection of pCBSA is in compliance with State standards. 


15. If the Montrose/Del Amo Dual Site groundwater system is capable of enhancing movement of TCE towards the recovery system, then Montrose (or Montrose/Del Amo) should also monitor TCE concentrations upgradient. 


16. The current proposal does not provide adequate data to understand the groundwater gradient and flow, especially to the northwest.  Montrose (or Montrose/Del Amo) must measure depth to water across the entire area annually to understand groundwater flow before, during and after operation of the dual site groundwater recovery system.


17. Monitoring one well in the Lynwood aquifer is unacceptable.  If there is fear of installing additional monitoring wells in the plume, then wells should be considered around the edges of the plume to track potential degradation of drinking water.


18. LM-2 and G5 should be included.





[bookmark: _Toc405198562]Contingencies


19. The contractor should discuss the plume containment strategy and how this plan will provide the data and triggers to ensure compliance.  It should propose actions if compliance is not achieved.


20. Monochlorobenzene extends beyond the TI Waiver zone in the first water interval (the Water Table and the MBFB Sand), in multiple location but there are no monitoring wells downgradient of the high concentrations.  The contractor should provide plans to monitor the plume in all areas where the plume appears to be migrating out of the TI Waiver zone and they should implement corrective action to stop the plume advance and to protect the water outside of the containment zone.  
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1 INTRODUCTION 



On behalf of Montrose Chemical Corporation of California (Montrose), this Monitoring and Aquifer 
Compliance Plan (MACP) addresses groundwater monitoring activities to be conducted at the Montrose 
Superfund Site (Site) in Los Angeles, California (Figure 1).  This MACP is being prepared in response to 
the draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable 
Unit, Operations and Maintenance (O&M).  The Partial CD is currently under negotiation, but the MACP 
is part of the remedy performance monitoring requirements for the Dual Site Groundwater Operable Unit.     



Montrose has worked with EPA since October 2012 to establish the scope of the MACP monitoring 
program.  Following a series of calls and meetings, Montrose submitted revised draft MACP tables and 
figures to EPA on November 8, 2013 (AECOM, 2013b).  EPA commented on the MACP scope and draft 
tables/figures in a letter dated December 18, 2013 (USEPA, 2013).  Montrose subsequently submitted 
responses to EPA comments in a letter dated March 17, 2014 (AECOM, 2014a) and a revised MACP 
scope of work for the first year of monitoring in a memorandum dated April 21, 2014 (AECOM 2014b).  
EPA has not yet commented on those submittals, and therefore, the scope of work presented in this 
MACP is consistent with the April 21, 2014 memorandum and associated Montrose responses to EPA 
comments.    



1.1 Background 



Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 
1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the 
Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose 
Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic 
compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).   



The Montrose property is located in an industrialized area within the City of Los Angeles (Harbor 
Gateway) and is surrounded by other environmental sites including: 



• The former Boeing C-6 Facility is located north of the Montrose Property, and the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily trichloroethene (TCE). 



• The PACCAR and American Polystyrene Sites are located northeast of the Montrose Property, 
and the groundwater beneath those facilities is impacted with chlorinated VOCs, primarily TCE. 



• The former International Light Metals (ILM) facility is located northwest of the Montrose 
Property, and although not part of the Dual Site Groundwater Operable Unit, the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily TCE.   



• The Del Amo Superfund Site is located east of the Montrose Property, and the groundwater 
beneath that site is impacted with hydrocarbons, primarily benzene. 



• The Jones Chemical, Inc. (JCI) facility is located south of the Montrose Property, and the 
groundwater beneath that facility is impacted with chlorinated VOCs, primarily tetrachloroethene 
(PCE). 
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A site vicinity map showing the location of these facilities relative to the Montrose property is provided 
as Figure 2.  In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable 
Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater 
remedy selected by EPA involved groundwater extraction, treatment, and re-injection (i.e., pump and 
treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA 
established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The 
groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver 
Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside 
of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be 
concluded in November 2014.  A Partial Consent Decree (CD) for operation of the groundwater remedy 
is currently under negotiation with EPA.  This MACP was prepared as required under the Partial CD and 
in accordance with the monitoring requirements established in the ROD.   



1.2 Hydrogeology 



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from 
shallowest to deepest): 



Upper Bellflower Aquitard (UBF)/Water Table:  This water-bearing unit typically occurs from 
approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by 
interbedded layers of fine-grained sand and silt/clay.  The lower portion of the UBF, from approximately 
95 to 105 feet bgs, is predominantly composed of silty sand.  The horizontal hydraulic gradient across the 
UBA at the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly 
direction as shown in Figure 3.   



The UBF is the uppermost water-bearing unit and is also called the Water Table Unit.  The UBF is also 
hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the Del Amo 
Superfund Site. 



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBF and typically occurs from 
approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with 
increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels 
only slightly deeper than in the UBF.  The horizontal hydraulic gradient in the MBFC is also typically 
less than 0.001 ft/ft and in a southeasterly direction as shown in Figure 4.  



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from 
approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates 
the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain 
size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined 
aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic 
gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction as shown in 
Figure 5.   



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs 
beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two 
aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained 
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sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and 
sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in 
the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft and in a 
northeasterly direction as shown in Figure 6.         



1.3 Extent of Dissolved-Phase Chemicals 



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern 
for groundwater beneath and downgradient from the Montrose property.  Dichlorodiphenyltrichloroethane 
(DDT) is insoluble in water and has been infrequently detected at low concentrations in wells, located at 
or near the Montrose property, containing elevated concentrations of chlorobenzene (see Final Remedial 
Investigation Report, EPA, 1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at 
the Site was last documented in 2012 and is briefly summarized as follows: 



Water Table:  Chlorobenzene has been detected in the UBF in concentrations up to 380,000 micrograms 
per liter (ug/L) at the Montrose property, which is approximately 95% of the solubility limit and 
substantially higher than the concentrations observed in the underlying water-bearing units.  This water-
bearing unit contains dense non-aqueous phase liquid (DNAPL), which is the primary source of 
chlorobenzene to the saturated zone at the site.  However, due to the low horizontal hydraulic 
conductivity of the UBF, dissolved chlorobenzene concentrations above the in-situ groundwater standards 
(ISGS; see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 
feet downgradient from the Montrose property as shown in Figure 7.  



pCBSA has been detected in the UBF in concentrations up to 470,000 ug/L at the Montrose property.  
The extent of pCBSA in the UBF is similar to the extent of chlorobenzene as shown in Figure 8.  No 
ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA 
established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the 
Montrose Superfund Site (EPA, 1999).     



MBFC:  Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the 
Montrose property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, 
chlorobenzene concentrations above the ISGS extend a distance of approximately 4,700 feet 
downgradient from the Montrose property as shown in Figure 9. 



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the 
Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a 
distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 10.     



Gage Aquifer:  Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a 
distance of approximately 4,300 feet downgradient from the Montrose property as shown in Figure 11.  
pCBSA has been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of 
approximately 8,200 feet downgradient from the Montrose property as shown in Figure 12.    



Lynwood Aquifer:  Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at 
a concentration below the ISGS (H+A, 2007) as shown in Figure 13.  pCBSA was also only detected in 1 
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of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure 14.  Well 
LW-1 was installed in 1989 and is located near the center of the Montrose property.     



1.4 Description of Torrance Groundwater Remediation System (TGRS) 



The groundwater remedy for the Dual Site Operable Unit involves pumping, treating, and re-injecting 700 
gallons per minute (gpm) of groundwater from three water-bearing zones including: 
 



• Approximately 40 gpm from 3 Water Table extraction wells including UBA-EW-1, UBA-EW-3, 
and MBFB-EW-1.  Montrose submitted a modeling memorandum to EPA on June 18, 2014 
proposing to add well UBA-EW-3 and eliminate UBA-EW-2 from the remedy (AECOM, 2014c).  
EPA is currently considering this proposal; 



• Approximately 350 gpm from 5 MBFC extraction wells including BF-EW-1 through BF-EW-5.  
Montrose proposed to eliminate BF-EW-6 in the June 18, 2014 modeling memorandum; and 



• Approximately 310 gpm from 4 Gage Aquifer extraction wells including G-EW-1 through G-
EW-4.  A fifth Gage Extraction well, G-EW-5, was installed but found to exhibit unusually low 
yield and high drawdown.  Consequently, Montrose proposed to eliminate well G-EW-5 from the 
remedy in a memorandum dated April 21, 2014 (SSPA, 2014). 



 
Groundwater extracted from the above-referenced 14 wells will be conveyed through underground 
pipelines to the Montrose Property for treatment.  At the Montrose Property, the groundwater will be 
treated using a combination of advanced oxidation (HiPOx™), air stripping, and carbon adsorption to 
remove dissolved VOCs and pCBSA as needed to comply with the re-injection standards.  The treated 
groundwater will be pumped through additional conveyance pipelines to 7 Gage Aquifer injection wells 
located along the western and eastern flanks of the chlorobenzene plume including G-IW-1 through G-
IW-5, G-11 (in lieu of G-IW-6), and G-IW-7.  A map depicting the location of the groundwater 
extraction/injection well network and associated conveyance pipelines is provided as Figure 15.  An 
estimated 30 to 50 years of TGRS operations will be required in order to reduce chlorobenzene 
concentrations to below the ISGS level in all water-bearing units outside the TI Waiver Zone extent.  
 
1.5 Description of Monitoring Well Network 



There are 124 Montrose-owned monitoring wells located at and surrounding the Montrose Property 
including: 
 



• 40 Water Table monitoring wells including 10 DNAPL monitoring wells 
• 39 MBFC monitoring wells including two Lower Bellflower Aquitard monitoring wells 
• 38 Gage Aquifer monitoring wells including two Lower Gage monitoring wells 
• 7 Lynwood Aquifer monitoring wells 



 
Not all of these monitoring wells support characterization and delineation of the dissolved chlorobenzene 
plumes, and in a future workplan, Montrose will evaluate and propose to destroy or transfer any 
monitoring wells that do not support planned or future chlorobenzene and pCBSA monitoring activities.  
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Shell is currently conducting a similar evaluation for the monitoring wells associated with the Del Amo 
Superfund Site, and Montrose is in discussions with Del Amo regarding monitoring well transfer. 
 
Extensive monitoring well networks are additionally present at the Del Amo Superfund Site, Boeing C-6 
Facility, and ILM Site.  A smaller number of groundwater monitoring wells is present at the JCI, 
PACCAR, and American Polystyrene sites, although routine groundwater monitoring is not currently 
conducted at those facilities.  Additionally, the remedial investigations at the PACCAR and American 
Polystyrene sites are not yet complete.  The combined monitoring well network from all Responsible 
Parties and surrounding facilities is extensive and provides a comprehensive set of data for characterizing 
groundwater impacts and monitoring remedy progress at the Dual Site Groundwater Operable Unit. 
 
The Boeing and ILM sites are located north and northwest of the Montrose Property respectively.  The 
Del Amo Site is located east of the Montrose Property.  The dissolved TCE and benzene plumes overlap 
with the chlorobenzene plumes in some areas, and consequently, some of the monitoring wells serve to 
delineate more than one plume.  For example, Boeing samples wells that define the chlorobenzene plume 
extent north of the Montrose Property including CMW001 and CMW002.  Similarly, ILM samples wells 
that define the northwestern extent of the chlorobenzene plume including MW-3, MW-8, BF-1, and G-20.  
Shell samples wells that define the eastern extent of the chlorobenzene plume including PZL0025, 
SWL0058, and G-17.   
 
Boeing currently conducts semi-annual groundwater sampling and is expected to sample a total of 
approximately 48 monitoring wells in September 2014 and 75 monitoring wells in March 2015.  ILM 
conducts annual groundwater sampling and is expected to sample a total of approximately 54 monitoring 
wells in September 2014, including 12 wells owned by Montrose and Boeing.  In correspondence dated 
March 7, 2014 (URS, 2014), Shell proposed to sample a total of 82 monitoring wells as part of its 
baseline monitoring event to be conducted under a separate but parallel Partial CD.  Routine sampling of 
groundwater for the PACCAR and American Polystyrene facilities will be addressed by those responsible 
parties.  The combined monitoring well network for all the sites is more than 330 wells and serves to 
provide a comprehensive evaluation of groundwater impacts associated with the Dual Site Operable Unit.      
 
1.6 Monitoring Objectives 



The overall objective of the monitoring program is to collect reliable and sufficient groundwater data for 
monitoring remedy performance and demonstrating compliance with the objectives established in the 
ROD (USEPA, 1999).  The ROD established a series of monitoring program objectives specific to 
hydraulic containment, plume reduction, and pCBSA monitoring as detailed in the following sections.     



1.6.1 ROD Requirements 



EPA issued the Record of Decision (ROD) for the Dual Site Groundwater Operable Unit in March 1999.  
Section 13 of the ROD included monitoring objectives for hydraulic containment, plume reduction, and 
pCBSA monitoring.  The monitoring objectives specified in the ROD that are relevant to the MACP are 
re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of 
brevity): 
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Hydraulic Containment Objectives (Provision 8.03.01 of the ROD) 
 



• Confirmation that contaminants within the containment zone have not left the zone; 



• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 
provisions in this ROD; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the containment zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in the overall system; 



• Evaluation of the effectiveness of partial containment of the TCE plume by hydraulic extraction 
and the degree of movement of TCE toward the boundary of the containment zone; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, and 
groundwater flow velocities within all of the affected hydrostratigraphic units at the Joint Site; 



• Reliable evaluation of gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 



 
Plume Reduction Objectives (Provision 9.04.02 of the ROD) 



 
• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 



provisions in this ROD; 



• Reliable estimates of the rate that the volume of contaminated groundwater with concentrations 
of contaminants above ISGS levels is being reduced; 



• Reliable estimates of the rate that mass of contaminants is being removed from the groundwater; 



• Reliable estimates of the pore volume flushing rates throughout the remaining plume that is not 
contaminated with concentrations of contaminants in excess of ISGS levels; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the plume reduction zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in all hydrostratigraphic units; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, drawdowns, 
and groundwater flow velocities within all of the effected hydrostratigraphic units at the Joint 
Site; 



• Reliable evaluation of the effectiveness of vertical and horizontal gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 
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Monitoring Requirements for pCBSA (Provision 12.02 of the ROD) 
 



• Continued monitoring of the drawdown extent of the pCBSA distribution in all hydrostratigraphic 
units in which it occurs so that EPA can evaluate its proximity to production wells; 



• Continued monitoring of the side-gradient extent of the pCBSA distribution in all 
hydrostratigraphic units where it occurs so that EPA can evaluate the effect of aquifer injection of 
treated water which still contains some pCBSA. 



• Periodic measurements of pCBSA concentrations within the core of the pCBSA distribution to 
assess the effects of redistribution and dilution that occur as a result of aquifer injection of treated 
water which still contains some pCBSA. 



• Monitoring of water from the production wells in nearest proximity to the downgradient toe of 
the pCBSA distribution as identified in the approved monitoring plan. 



 
1.7 “Evergreen” Nature of MACP 



The MACP is not intended to be a highly prescriptive program that restricts future changes to the 
monitoring scope.  Instead, the MACP is intended to be an “evergreen” document, meaning that it 
includes sufficient flexibility to adapt the monitoring program to changes in contaminant concentrations 
and distributions.  As the groundwater remedy progresses, the distribution and concentration of 
contaminants in monitoring wells is expected to change.  The monitoring program will need to adapt to 
these changes in order to reliably characterize the nature and extent of contaminants in the various aquifer 
units.  If chlorobenzene concentrations increase above the ISGS levels at a perimeter monitoring well, an 
additional groundwater sample will be collected at a step-out location in order to meet the monitoring 
objectives.  Any such modification to the monitoring program would be communicated to EPA and the 
State in advance, but following their concurrence, would be implemented within the same monitoring 
event in order to meet the sampling objectives.  Additional modifications to the monitoring program, if 
any, will be included as recommendations in the Monitoring and Aquifer Compliance Reports.  
Additionally, the scope of the MACP will be revisited every five years as part of the 5-Year Remedy 
Review process.   
 
1.8 Coordination with Other Responsible Parties 



Montrose will coordinate groundwater monitoring activities with the other Responsible Parties to generate 
a single comprehensive set of data for monitoring groundwater conditions at the Dual Site Operable Unit 
and for compliance with the program objectives.  Montrose has effectively coordinated with the other 
Responsible Parties on past investigation activities including the 2012 groundwater monitoring event.  
Montrose will coordinate with the other Responsible Parties to monitor groundwater levels concurrently 
to ensure a reliable data set for evaluating drawdowns, hydraulic gradients, and direction of groundwater 
flow.  Montrose will also coordinate groundwater sampling with the other Responsible Parties to ensure 
that monitoring well samples are not missed or overlooked and to schedule sampling so that it generally 
occurs in the same month of the quarter. 
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ILM and Boeing already conduct groundwater monitoring events in March and September.  Montrose 
will coordinate with these parties to simultaneously conduct semi-annual and/or annual sampling events 
during the same periods.  Accordingly, the baseline sampling event will be conducted in September 2014 
consistent with the pre-existing groundwater monitoring schedule for the ILM and Boeing sites.  The first 
year semi-annual and annual sampling events will be conducted in March and September 2015 
respectively.  Subsequent annual sampling events will be conducted every September in coordination with 
the ILM, Boeing, and Del Amo sites.   
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2 GROUNDWATER MONITORING SCOPE AND FREQUENCY 



Groundwater samples will be collected from the TGRS extraction and monitoring wells throughout the 
groundwater remedy.  The sampling events identified in this MACP include the baseline or pre-
remediation, semi-annual and annual, and 5-Year Review.  As stated in the ROD, the groundwater 
remedy is expected to require approximately 50 years to achieve the plume reduction performance goals.  
The plume reduction performance goals established in the ROD for areas outside the TI Waiver Zone 
extent are as follows: 
 



• 33% reduction after 15 years 
• 66% reduction after 30 years 
• 99% reduction after 50 years 



 
An increased frequency of monitoring is required during the first year of TGRS operations, and therefore, 
both a semi-annual and annual sampling event will be conducted during the first year.  During subsequent 
years, only an annual sampling event will be conducted as the rate of change in groundwater conditions is 
expected to lessen.  The scope of work for each of these sampling events is described in the following 
sections.  A comprehensive summary of the sampling scope for each of the events is provided in Table 1.   
 
2.1 Coordination with TGRS Operations 



The TGRS extraction wells will be sampled in accordance with the Operations and Maintenance Plan, 
which is a required deliverable identified in the draft O&M Partial CD SOW and will be submitted to 
EPA under separate cover.  The extraction wells will be sampled more frequently than the monitoring 
wells, and Montrose will coordinate the sampling so that extraction and monitoring wells are sampled 
simultaneously when the two sampling programs coincide. 
 
The monitoring and operational programs are closely interrelated.  The TGRS extraction and injection 
wells will be operated in a manner that optimizes remedy performance, and the monitoring well data will 
be used to optimize the remedy performance over time.  Well flow rates, drawdowns, capture zones, and 
horizontal hydraulic gradients will be optimized using the water level data collected during the 
monitoring events.  Chlorobenzene plume reduction and hydraulic containment will be optimized using 
the monitoring well sample results.  TGRS operations will impact the groundwater monitoring data, and 
conversely, the monitoring data will be used to optimize TGRS operations.  MACR reports will include a 
brief status update on TGRS operations in order to retain this interrelationship in evaluating the 
monitoring data.              
 
2.2 Groundwater Level Gauging Scope 



Groundwater levels will be gauged in advance of every sampling event in accordance with the methods 
described in Section 3.1 of this MACP.  Groundwater levels will be gauged at all Montrose-owned wells 
in order to obtain the most comprehensive water level data possible for compliance with the monitoring 
objectives.  Groundwater level gauging will not be limited to the wells planned for sampling, which 
would not provide as comprehensive a data set. 
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Gauging of water levels in all the Montrose-owned wells will also be coordinated with the responsible 
parties as indicated above to ensure that water levels are monitored concurrently.  Montrose will share its 
water level data and coordinate with the other Responsible Parties in order to generate a single 
comprehensive set of groundwater elevation data for the entire Dual Site Groundwater Operable Unit.  A 
similar approach was used during the 2012 groundwater monitoring event in which a total of 215 wells 
were gauged by Montrose and Shell.  Including the planned groundwater monitoring conducted by 
Montrose, Shell, Boeing, and ILM, an estimated 333 monitoring wells will be gauged in September 2014 
including: 
 



• 169 Water Table wells (41 by Montrose) 
• 95 MBFC wells (40 by Montrose) 
• 62 Gage Aquifer wells (39 by Montrose) 
• 7 Lynwood Aquifer wells (7 by Montrose) 



2.3 Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
TGRS operations.  Therefore, the baseline sampling event will be comprehensive in order to fully 
characterize groundwater conditions prior to the remediation.  The objective of the 5-Year Review 
sampling events is to evaluate the remedy progress relative to baseline conditions.  Therefore, in order to 
provide sufficient data for a comprehensive comparison, the groundwater monitoring scope for the 
baseline and 5-Year Review events will be identical at first.  However, over the 50 year project lifecycle, 
the scope of both annual and 5 year sampling events is expected to decrease as the plumes shrink and the 
wellfield contracts. 
 
Montrose will sample a total of 82 monitoring wells and 13 extraction wells during the baseline and 5-
Year Review sampling events as shown in Table 1.  An additional 18 monitoring wells will be sampled 
by other Responsible Parties, resulting in a total of 113 wells being sampled during the baseline and 5-
Year Review events.  The monitoring scope by water-bearing unit is summarized as follows:  
 



Water Table (Figure 16) 



A total of 17 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 5 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume extent (8 wells), with the exception of DNAPL-impacted wells, and the 
majority of perimeter wells to reliably delineate the extent of chlorobenzene at the site (14 wells), 
including all 6 monitoring wells located downgradient of SWL0049.  One well (MW-2), located 
within the DNAPL-impacted area, is included for purposes of characterizing the dissolved 
chlorobenzene concentration.     



MBFC (Figure 17) 



A total of 27 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the baseline and 5-Year Review sampling events.  An additional 9 wells will be sampled by other 
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Responsible Parties.  This sampling scope includes all monitoring wells located within the 
chlorobenzene plume (19 wells) and nearly all perimeter wells (17 wells) to reliably delineate the 
extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded from 
these events because they are too remote from the chlorobenzene plume and do not contribute to 
delineation of chlorobenzene at the site. 



Gage Aquifer (Figure 18) 



A total of 32 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 4 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume (17 wells) and nearly all perimeter wells (19 wells) to reliably delineate 
the extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded 
from these events because they are too remote from the chlorobenzene plume and do not 
contribute to delineation of chlorobenzene at the site.   



Lynwood Aquifer (Figure 19) 



A total of 6 Lynwood Aquifer monitoring wells will be sampled by Montrose during the baseline 
and 5-Year Review sampling events.  This sampling scope includes source area monitoring well 
LW-1 (8.9 ug/L chlorobenzene in November 2012) located at the Montrose Property and five 
surrounding monitoring wells (LW-2, 4, 5, 6, and 7) where no chlorobenzene is typically 
detected.  These 6 wells will effectively characterize chlorobenzene impacts to the Lynwood 
Aquifer beneath and adjacent to the Montrose Property, if any.  One Lynwood Aquifer 
monitoring well is not expected to provide meaningful groundwater data and is excluded for the 
reasons identified in Appendix A.  



 
2.4 First Year (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and therefore, are excluded from these events.   
 
Montrose will sample a total of 59 monitoring wells and 14 extraction wells during the first year semi-
annual and annual sampling events as shown in Table 1.  An additional 13 monitoring wells will be 
sampled by other Responsible Parties, resulting in a total of 86 wells being sampled during the first year 
sampling events.  The monitoring scope by water-bearing unit and the rationale for excluding certain 
wells during the first year sampling events is summarized below: 
 



Water Table (Figure 20) 



A total of 14 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 2 wells will be 
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sampled by other Responsible Parties1.  This sampling scope includes nearly all monitoring wells 
located within the chlorobenzene plume (7 wells) and sufficient perimeter wells to reliably 
delineate the extent of chlorobenzene (9 wells).  A total of 4 Water Table monitoring wells are 
not expected to provide meaningful groundwater data during the first year semi-annual and 
annual sampling events and are excluded for the reasons identified in Appendix A. 



MBFC (Figure 21) 



A total of 23 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the first year semi-annual and annual sampling events.  An additional 8 wells will be sampled by 
other Responsible Parties.  This sampling scope includes nearly all monitoring wells located 
within the chlorobenzene plume (18 wells) and sufficient perimeter wells to reliably delineate the 
extent of the chlorobenzene (13 wells).  A total of 4 MBFC monitoring wells are not expected to 
provide meaningful groundwater data during the first year sampling events and are excluded for 
the reasons identified in Appendix A. 



Gage Aquifer (Figure 22) 



A total of 21 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 3 monitoring wells 
will be sampled other Responsible Parties.  This sampling scope includes nearly all monitoring 
wells located within the chlorobenzene plume (14 wells) and sufficient perimeter wells to reliably 
delineate the extent of the chlorobenzene (10 wells).  A total of 11 Gage Aquifer monitoring 
wells are not expected to provide meaningful groundwater data during the first year sampling 
events and are excluded for the reasons identified in Appendix A.     



Lynwood Aquifer (Figure 23) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the first year 
semi-annual and annual sampling events.  This well will provide vertical characterization of 
groundwater at the Montrose Property, where chlorobenzene concentrations are highest in the 
overlying aquifers.  The rationale for excluding the remaining 5 Lynwood Aquifer wells during 
the first year sampling events is provided in Appendix A.   



2.5 Second Year and Subsequent Years (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding certain wells during these 
sampling events is summarized below by water-bearing unit:   
  



                                                           
1 Although not part of the first year sampling scope, wells MW-8 and PZL0025 are expected to be sampled by other Responsible 
Parties. 
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Water Table (Figure 24) 



A total of 11 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 2 wells will be sampled by other Responsible 
Parties.  This sampling scope includes a slightly reduced number of monitoring wells located 
within the chlorobenzene plume (5 wells) and perimeter wells (8 wells).  A total of 3 Water Table 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



MBFC (Figure 25) 



A total of 18 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the second year annual sampling event and all subsequent annual sampling events (other than the 
5-Year Review events).  An additional 8 wells will be sampled by other Responsible Parties.  
This sampling scope includes the majority of monitoring wells located within the chlorobenzene 
plume (17 wells) and a slightly reduced number of perimeter wells (9 wells).  A total of 5 MBFC 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



Gage Aquifer (Figure 26) 



A total of 15 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 3 monitoring wells will be sampled other 
Responsible Parties.  This sampling scope includes the majority of monitoring wells located 
within the chlorobenzene plume (12 wells) and a reduced number of perimeter wells (6 wells).  A 
total of 6 Gage Aquifer monitoring wells are not expected to provide meaningful groundwater 
data during the second year and subsequent events and are excluded for the reasons identified in 
Appendix A.     



Lynwood Aquifer (Figure 27) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the second year 
annual sampling event and all subsequent annual sampling events (other than the 5-Year Review 
events), i.e., no reduction in scope from the first year sampling events.  This well will provide 
vertical characterization of groundwater at the Montrose Property, where chlorobenzene 
concentrations are highest in the overlying aquifers.   
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3 FIELD SAMPLING PLAN 



A field sampling plan (FSP) was previously established for the Montrose Superfund Site in advance of 
the 2004 groundwater sampling event (H+A, 2003a), a copy of which is provided in Appendix B for 
reference.  Many of the field sampling requirements established in that FSP is still valid today.  FSP 
related issues specific to the groundwater remedy monitoring program are identified in the following 
sections. 
 
3.1 Groundwater Level Gauging 



Water levels will be gauged using an electronic water level meter equipped with an audible alarm at the 
groundwater interface.  Water levels will be measured to the nearest 0.01 feet below top of casing (TOC) 
or designated survey point.  Two readings or more will be taken to ensure the repeatability of the water 
level, i.e., the same reading.   
 
The depth to water and survey point elevation will be used to report a groundwater elevation in feet above 
mean sea level.  The depth to water, survey point elevation, and groundwater elevation for each well will 
be tabulated and reported.  Groundwater levels and elevations will be based on the National Geodetic 
Vertical Datum (NGVD) 29.  The groundwater elevations for each aquifer unit will be mapped and 
contoured to indicate the direction of groundwater flow.  Groundwater levels in select wells from each 
water-bearing unit will be graphed versus time in order to evaluate water level trends (i.e., a hydrograph).  
Horizontal hydraulic gradients will be estimated from the groundwater elevation maps.  Vertical hydraulic 
gradients between water-bearing zones at co-located monitoring well locations will be estimated using the 
groundwater elevation data.   
 
3.2 Low Flow Sampling Methodology 



In contrast to the 2003 FSP, which used a 3 purge volume or macro purge approach, groundwater samples 
will be collected using low flow sampling methods under this MACP.  Low flow sampling methods are 
currently used to sample groundwater at the Boeing C-6 Facility and ILM Site.  Low flow sampling of the 
Montrose and Del Amo monitoring wells under this MACP will provide a consistent approach across the 
Dual Site Operable Unit. 
 
Low flow sampling methods will comply with established EPA protocols (USEPA, 1996).  A low flow 
bladder pump, such as the 1.75-inch QED Environmental Systems Sample Pro, Teflon™ tubing, and a 
compressed nitrogen cylinder will be used to collect groundwater samples from the middle of the well 
screen.  The pump will be positioned in the middle of the well screen, and the well purged at a low flow 
between 200 and 400 milliliters per minute.  The water level in the well will be gauged to ensure no or 
minimal drawdown during purging.       
 
Field parameters will be monitored during well purging to ensure stable groundwater conditions prior to 
sampling.  Groundwater quality monitoring instruments will be calibrated daily (prior to use) for 
monitoring the following parameters:  temperature, pH, electric conductivity, dissolved oxygen (DO), 
oxidation reduction potential (ORP), and turbidity.  Groundwater will be purged until at least one tubing 
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volume has been removed and temperature, pH, and electrical conductivity have stabilized within ±10% 
over three consecutive readings and turbidity is below 20 Nephelometric turbidity units (NTUs).  All 
groundwater data generated during well purging will be recorded on a field purge log, which will be 
signed by the field sampler and included in the Monitoring and Aquifer Compliance Reports.  The field 
purge log will document that acceptable low flow and minimal drawdown procedures were used during 
well sampling.   



Following purging, groundwater samples will be collected directly from the pump tubing using 
laboratory-supplied sample containers.  All groundwater sample containers will be filled completely with 
no void or trapped air space.         
 
3.3 Equipment Decontamination 



Before and after each use, the non-dedicated low flow bladder pump will be properly decontaminated.  
The stainless steel pump components will be decontaminated using a standard triple rinse approach and 
non-phosphate detergent.  The disposable pump bladder and sample tubing will be replaced.  Only 
distilled water will be used for equipment decontamination; no site or tap water will be used.  Equipment 
blank samples will be collected as described in Section 5.2 to evaluate the effectiveness of the equipment 
decontamination process.  Groundwater monitoring wells will be purged in order from lowest to highest 
concentration, to the extent feasible, based on dissolved VOC concentrations observed during the prior 
monitoring event.  This approach will reduce the potential for equipment cross-contamination of 
groundwater samples.   
 
3.4 Sample Containers 



Groundwater samples will be collected in laboratory-supplied sample containers including 40 milliliter 
volatile organics analysis (VOA) vials.  All laboratory-supplied sample containers will be pre-preserved 
as appropriate.  The quantity of samples and requested analyses will be communicated to the analytical 
laboratory in advance so they can provide the appropriate type and number of pre-preserved sample 
containers.  The sample containers will be inspected in the field prior to use, and any sample containers 
that are damaged or lack a required preservative will be rejected and not used.  Custody seals will not be 
used for this project to secure individual sample containers. 
 
3.5 Sample Numbering and Labeling 



Primary samples will be labeled with a well name prefix (e.g., MW1) and a date suffix (e.g., -091514).  
The samples will also be labeled with the sample date, time, and requested analyses.  Waterproof ink will 
be used for sample labeling.     
 
3.6 Chain of Custody Procedures 



Groundwater sample information will be recorded on a chain of custody (COC) following sample 
collection.  The COC will contain all information necessary for reliable handling and analysis of the 
groundwater samples including: 
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• Sample name 
• Sample date and time 
• Sample matrix 
• Number and type of containers 
• Preservatives, if any 
• Requested analyses 
• Requested turnaround time 
• Notes or additional comments/instructions, if any 
• Project name 
• Project Manager name and contact information 
• Field Sampler name, date, and signature 



 
All information recorded on the COC will be clear, legible, and recorded in permanent waterproof ink.  
Any changes to the COC must be recorded with a single line strikethrough and initialed by the field 
sampler.  Any changes made to the COC that are not initialed by the field sampler will be disregarded.  
Upon transfer of the groundwater samples to the analytical laboratory, the laboratory courier will 
countersign the COC.   
 
3.7 Sample Transfer/Courier 



Following collection and labeling, groundwater samples will be secured against breakage using foam, 
bubble wrap, or plastic bags, and placed on ice in a plastic cooler pending transfer to the laboratory 
courier.  The COC will be placed in a sealable plastic bag and taped to the cooler lid.  The cooler lid will 
be taped shut during sample transport to the laboratory, although no custody seals will be used to secure 
the cooler lid during this project.  Since the laboratories specified for this project are both local, all 
groundwater samples will be transferred by laboratory courier and picked up directly from the project site.  
None of the groundwater samples will be shipped by commercial courier.  Any containers that are broken 
during transport to the analytical laboratory will necessitate re-sampling.     
 
3.8 Monitoring Well Installation 



No new groundwater monitoring wells are required at this time to meet the monitoring objectives 
specified in the ROD.  There are over 300 existing groundwater monitoring wells at and surrounding the 
Dual Site Groundwater Operable Unit, and over 260 monitoring wells are expected to be sampled in 
September 2015 as part of the Baseline monitoring event (including wells sampled by Montrose, Shell, 
Boeing, and ILM).  The existing monitoring wells adequately delineate the chlorobenzene plumes in the 
affected water-bearing units and are expected to provide the necessary data to meet the monitoring 
objectives specified in the ROD.   
 
EPA had considered a new Gage Aquifer monitoring well south of G-26, a boundary well where 
chlorobenzene was detected at 120 ug/L in 2012.  However, chlorobenzene concentrations at G-26 have 
been declining and dropped to 64 ug/L in March 2014 (pre-baseline monitoring event), which is below 
the ISGS of 70 ug/L.  Therefore, providing that well G-26 continues to delineate the southern extent of 
the chlorobenzene plume, no new Gage monitoring well is warranted at this location. 
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However, the extents of the chlorobenzene plume in the various aquifer units are expected to be reduced 
over time during groundwater remedial operations.  Changes in the chlorobenzene plume extents over 
time may warrant installation of a limited number of new monitoring wells in select locations.  If a new 
monitoring well is determined to be required for chlorobenzene plume delineation, a Monitoring Well 
Installation and Sampling Workplan will be submitted to EPA within 60 days and in accordance with the 
Partial CD SOW.  The workplan will provide the rationale for the new monitoring well and will address 
well siting, permitting, access, safety, schedule, drilling, construction, development, and waste 
management.  The workplan will additionally address initial groundwater gauging, sampling, and 
analysis, and will refer to the methods established in this MACP or future addendums for purposes of 
consistency. 
 
Following EPA approval of the workplan, the new groundwater monitoring well will be installed, 
developed, and sampled.  These field activities will be documented in a Monitoring Well Installation and 
Sampling Completion Report.  The report will include, at a minimum, a written summary of the well 
installation activities, a lithologic log, a well construction diagram, a well development form, a well 
purging form, a copy of the groundwater sample analytical reports, surveyed well coordinates and 
elevation, a copy of the well installation permit, and waste management documentation.  The completion 
report will be submitted to EPA within 60 days following well installation activities.  The new monitoring 
well will be incorporated into the MACP program and included in all subsequent groundwater monitoring 
events.             
 
3.9 Monitoring Well Maintenance and Abandonment 



The monitoring wells will be maintained and, if necessary, abandoned in accordance with the Partial CD 
SOW as described below. 
 
3.9.1 Monitoring Well Maintenance 



The monitoring wells will be maintained over time to ensure their integrity and the quality of the 
groundwater data collected under this MACP.  The physical condition of the monitoring wells and 
associated cap/cover will be inspected during each sampling event.  The monitoring wells and associated 
covers must be maintained in good condition to prevent infiltration of rainwater, sediment, or other 
contaminants, and to ensure the quality and reliability of the groundwater data.  The total depth of the 
monitoring wells will be measured during each sampling event and checked against construction records.  
If there is significant sediment in the bottom of a well such that a substantial portion of the well screen is 
inaccessible, then the well will be redeveloped using mechanical methods including bailing, surging, 
swabbing, and pumping.  If necessary, more robust redevelopment methods may be employed including 
use of disinfectants, clay dispersants, or acids.  If one of the more robust redevelopment methods is used, 
a logging tool may also be used to evaluate any improvements in the well screen condition following 
redevelopment.  If any maintenance to the well cap or cover is required, the well condition will be 
photographed and repairs made as soon as reasonably possible.         
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The monitoring well condition will be reported on the field purge log (described in Section 3.2), which 
will be dated and signed by the field sampler.  Any redevelopment activities conducted at monitoring 
wells associated with this program will be documented on a redevelopment log.  Any maintenance 
conducted at the monitoring wells during a monitoring period will be documented and reported in the 
Monitoring and Aquifer Compliance Report for that period.   
 
3.9.2 Monitoring Well Abandonment 



No monitoring wells require abandonment at this time.  However, there are a handful of existing 
monitoring wells that are not expected to significantly contribute to the MACP program for the 
chlorobenzene plumes.  Montrose is currently evaluating these wells and may propose to abandon them or 
transfer ownership to another Responsible Party, if appropriate.  As the chlorobenzene plumes shrink, 
perimeter monitoring wells may also be abandoned or replaced within or nearer the new chlorobenzene 
plume extent.  Additionally, given the long duration of the groundwater remedy (50 years) and despite 
proper well maintenance practices, some of the monitoring wells may lose mechanical integrity prior to 
the conclusion of the remedy and require abandonment or replacement.     
 
If an existing monitoring well is determined to require abandonment and/or replacement, a Monitoring 
Well Abandonment Workplan will be submitted to EPA within 60 days in accordance with the Partial CD 
SOW.  The workplan will provide the rationale for abandoning or replacing the existing monitoring well 
and will address well permitting, access, safety, schedule, drilling, abandonment, waste management, and 
if appropriate, well replacement.   
 
Following EPA approval of the workplan, the existing groundwater monitoring well will be abandoned or 
replaced.  Groundwater monitoring wells will be abandoned and/or replaced in accordance with State of 
California and Los Angeles County Department of Public Health (DPH) requirements.  California Well 
Standards, Bulletins 74-81 and 74-90 (DWR, 1990), specifies abandonment and construction methods for 
groundwater monitoring wells.  Well abandonment and/or well construction permits will be obtained from 
the LA County DPH in advance of any field work.  For monitoring wells located in public streets, permits 
will be obtained from the Los Angeles City and County Department of Public Works for work within the 
public right of way.   
 
MBFC, Gage, and Lynwood Aquifer monitoring wells were constructed with permanently cemented 
conductor casings and will be abandoned in place by pressure grouting the screen and annular sand pack 
using a bentonite-cement grout to approximately 5 feet below surface or alternate depth specified by the 
City or County of Los Angeles.  The well materials within the upper 5 feet will be completely removed, 
and the surface replaced to match existing.  
 
Water Table wells were not constructed with permanent conductor casings, and in accordance with Los 
Angeles County requirements, the well will be overdrilled and the entire well casing removed.  Following 
casing removal, the borehole will be backfilled to surface with a bentonite-cement grout.  The surface will 
be replaced to match existing in accordance with access agreements, City standards, or County standards 
as required.   
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Replacement groundwater monitoring wells will be constructed in an identical fashion as the original 
well, accounting for minor changes in lithology and elevations between locations.  Monitoring well casing 
materials, screen intervals, annular seals, and sand pack will all be constructed in an identical manner as 
the original well.  Soils will be logged during well replacement in order to verify lithology and target 
screen intervals.  Replacement Water Table monitoring wells will be installed using hollow-stem auger 
methods, and replacement MBFC, Gage, and Lynwood Aquifer monitoring wells will be installed using 
mud-rotary drilling methods.  Following installation, replacement monitoring wells will be developed 
using a wireline rig and sampled for initial groundwater characterization in accordance with the methods 
specified in this MACP or subsequent addendums.  Remediation-derived waste generated during the well 
abandonment and/or replacement activities will be placed in a sealed container and sampled for 
characterization pending off-site transport and disposal in accordance with State and Federal 
requirements. 
 
These field activities will be documented in a Monitoring Well Abandonment Completion Report.  The 
report will include, at a minimum, a written summary of the well abandonment activities, a copy of the 
well abandonment permit, waste management documentation, and if appropriate, documentation relating 
to the well replacement (i.e., same documentation as specified in Section 3.8).  In accordance with the 
Partial CD SOW, the completion report will be submitted to EPA within 60 days following well 
abandonment and/or replacement.   
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4 GROUNDWATER ANALYSES 



Groundwater samples will be analyzed for the presence of chemical constituents by Calscience 
Environmental Laboratories, Inc. in Garden Grove, California or Test America, Inc. in Irvine, California.  
Both environmental laboratories are certified under the National Environmental Laboratory Accreditation 
Program (NELAP; Nos. 03220CA and 01108CA respectively) and the California Environmental 
Laboratory Accreditation Program (ELAP; Nos. 2803 and 2706 respectively).  Both laboratories have 
been used extensively for groundwater sample analysis during prior monitoring events and site-related 
investigation activities, and the most recent Quality Assurance Manuals for the two proposed analytical 
laboratories are provided in Appendix D.  Because the data quality generated by these laboratories during 
prior sampling events has been acceptable, no formal audit or performance evaluation (PE) sample 
analysis will be required in advance of the monitoring work conducted under this MACP.  However, 
Montrose reserves the right to conduct future laboratory audits, require PE sample analysis, or change 
environmental laboratories should the data quality be found unacceptable during future sampling events.  
Any future change in the analytical laboratory will be coordinated with and approved by EPA and the 
State in advance.       
 
All primary groundwater samples (for all events) will be analyzed for VOCs by EPA 8260B including 
fuel oxygenates (e.g., tert-butyl-alcohol).  Baseline and 5-Year Review monitoring event samples will 
additionally be analyzed for pCBSA by EPA 314.0 modified to comply with the ROD requirements; 
semi-annual and annual monitoring event samples will not be analyzed for pCBSA unless determined to 
be necessary by EPA.  Select groundwater samples may additionally be analyzed for other chemicals 
relevant to TGRS operations as needed, e.g., arsenic by EPA 6010B.  Groundwater samples will be 
analyzed in accordance with the requested analyses on the COC and within EPA recommended holding 
times.  Any results analyzed beyond EPA recommended holding times will either be qualified or rejected 
entirely, thereby requiring re-sampling.  Full raw laboratory data packages will be requested for at least 
10% of the primary samples.  Standard laboratory data packages will be provided for the remaining 90% 
of the primary samples.  Full raw data packages will include the case narratives, completed COC 
documentation, laboratory analysis results reporting forms, quality control (QC) summary forms, and the 
raw data generated from each analytical method performed, such as sample preparation sheets, instrument 
run logs, calibration data, chromatograms, calculation sheets, and instrument generated quantitation 
reports. 
 
4.1 Reporting Limits 



The laboratory reporting limits will be sufficiently low as to characterize chemical concentrations to 
levels comparable to the ISGS.  For undiluted samples, the environmental laboratory will achieve the 
minimum reporting limits specified in Table 2.  Estimated concentrations detected below the reporting 
limit but above the method detection limit will be reported by the laboratory and flagged with a “J”.  If 
necessary to quantify secondary contaminants to ISGS levels, multiple dilutions or runs will be conducted 
by the laboratory in an effort to accurately quantify the secondary contaminants. 
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4.2 Electronic Database 



Montrose will work cooperatively with EPA and the other Responsible Parties to establish a uniform 
electronic database for the groundwater monitoring data collected in accordance with this MACP.  An 
electronic database such as MS Access or equivalent will be used for the project, either a single electronic 
database for all Responsible Parties, or alternately, multiple databases of identical type and format.  All 
electronic data deliverables (EDDs) will be downloaded to the electronic database to eliminate the 
potential for errors during data entry.  Any data qualifiers added during validation will also be recorded in 
the electronic database.  The database will contain all monitoring data collected for the Dual Site 
Operable Unit and will be managed in accordance with the Data Management Plan, to be submitted under 
separate cover as required by the Partial CD SOW.  The Data Management Plan will identify the database 
software, the desired fields and format, and how electronic data will be uploaded.  The Data Management 
Plan will additionally address security and access protocols, database maintenance and quality assurance, 
and methods for downloading and/or generating reports, tables, or graphs of electronic monitoring data.  
The database will be provided or made available to all parties associated with the Dual Site Groundwater 
Operable Unit including EPA and the State.    
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5 QUALITY ASSURANCE PROJECT PLANNING 



A quality assurance project plan (QAPP) was previously established for the Montrose Superfund Site in 
advance of the 2004 groundwater sampling event (H+A, 2003b), a copy of which is provided in 
Appendix C for reference.  Many of the quality assurance requirements established in that QAPP are still 
valid today.  QAPP related issues specific to the groundwater remedy monitoring program are identified 
in the following sections and were prepared in accordance with EPA guidance (USEPA, 2002). 
 
5.1 Trip Blanks 



One trip blank will be placed in every cooler containing more than one primary groundwater sample for 
purposes of evaluating cross-contamination during transport of the samples to the laboratory.  Trip blanks 
will be provided by the analytical laboratory and labeled with the prefix “TB” and a date suffix, e.g., “-
091514”.  As a laboratory-certified clean water sample, the trip blanks will be listed as the first sample on 
every chain of custody containing more than one primary groundwater sample.  Trip blanks will be 
analyzed for VOCs by EPA 8260B.   
 
5.2 Equipment Blanks 



One equipment blank will be collected for every field work day where groundwater wells were purged 
using a non-dedicated pump.  Following decontamination of the sample pump between wells, distilled or 
laboratory-certified clean water will be poured over the pump and collected in laboratory supplied glass 
containers for purposes of evaluating cross-contamination from field sampling equipment.  Equipment 
blanks will be labeled with the prefix “EB“ and a date suffix, e.g., “-091514”.  Equipment blanks will be 
analyzed for the same chemicals and methods as the primary samples.  Equipment blank samples will be 
listed after the trip blank on the chain of custody where appropriate.  If only dedicated pumps were used 
to purge groundwater wells, then no equipment blank will be collected. 
 
5.3 Duplicates 



One duplicate groundwater sample will be collected for every 10 primary samples (a 10% frequency) in 
order to evaluate the precision of the groundwater data.  The duplicate sample will be collected, handled, 
and analyzed in an identical manner to the primary sample in order to evaluate the reproducibility of the 
groundwater data.  Duplicate samples will be labeled with a prefix of the well name and a suffix of “00”, 
e.g., a duplicate sample for MW-1 would be MW-100.  The duplicate sample will be listed on the chain of 
custody immediately after the primary sample.  The relative percent difference (RPD) between the 
primary and duplicate sample pairs will be calculated to evaluate groundwater data precision. 
 
5.4 Field Blanks 



Field blanks will be collected only under circumstances where groundwater samples have the potential to 
be impacted by chemicals present in ambient air.  Specifically, if samples are collected in area with 
chemical odors are present, adjacent to a generator, operating vehicles, or in the presence of any other 
VOC-generating source, then a field blank will be collected for purposes of evaluating cross-
contamination in the field during sampling.  Field blanks will be labeled with a prefix of “FB“ and a date 
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suffix, e.g., “-091514”.  Field blanks will be analyzed for VOCs by EPA 8260B.  If there are no ambient 
odors or sources of VOCs in the vicinity of the sampling area, then no field blank will be collected.   
 
5.5 Split Samples 



In contrast with the 2003 QAPP, no split samples will be collected during monitoring of the groundwater 
remedy for analysis by a third party laboratory.  The laboratories identified in this MACP have been used 
during prior sampling events and have demonstrated an acceptable level of analytical data quality.  
Additionally, the quality assurance measures identified in this MACP are expected to effectively 
demonstrate the quality of the laboratory data, and therefore, collection of split samples during monitoring 
of the groundwater remedy is unnecessary.  However, split samples may be collected in the future at the 
request of EPA or Montrose if necessary to verify laboratory data quality.     
 
5.6 MS/MSDs 



One matrix spike and matrix spike duplicate (MS/MSD) sample will be collected every 20 primary 
groundwater samples (a 5% frequency) to evaluate the precision and accuracy of the groundwater data.  
Following collection of the primary sample, additional groundwater samples will be collected in 
laboratory supplied glass containers and indicated as an MS/MSD sample in the notes section column of 
the chain of custody.  The MS/MSD samples will be spiked with known concentrations of target 
compounds and analyzed along with the primary samples.  The MS/MSD results will evaluated against 
the control limits for detection of the target compounds including percent recoveries (%R) for the MS and 
MSD samples and RPD for the MS/MSD sample pairs.  If necessary, the analytical laboratory will 
supplement the field supplied MS/MSD samples with laboratory supplied samples to comply with 
laboratory requirements for MS/MSD analysis (i.e., minimum 1 in 20 samples analyzed).   
 
5.7 Data Validation 



Data validation is a systematic process of reviewing and qualifying the analytical data presented against 
an established set of criteria.  Validation is performed to ensure the quality of collected data and to assess 
limitations on usability, as well as to evaluate laboratory compliance with specified methods and 
protocols.  The groundwater data will be validated in accordance with the site-specific Quality Assurance 
Project Plan (QAPP), the National Functional Guidelines for Superfund Organic Methods Data Review 
(USEPA, 2008), and the National Functional Guidelines for Inorganic Data Review (USEPA, 2004), as 
applicable to the analytical methods used during the project.  Data validation qualifiers will be assigned to 
all definitive-level data that do not meet analytical and quality control criteria.  Level III or Tier 2 
validation review will be performed on 100% of the groundwater samples.  Level IV or Tier 3 validation 
review will be performed on a minimum of 10% of the groundwater samples.   



However, if the analytical laboratories selected for this project consistently demonstrate high quality 
analytical data, then Montrose may propose to discontinue the Tier 3 validation review during future 
monitoring events.  The laboratories selected for this project have successfully characterized groundwater 
with an acceptable level of data quality during prior monitoring events.  Additionally, there is an 
extensive sampling history, and MACP monitoring results that are consistent with historical trends may 
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not warrant a Tier 3 validation review.  Instead, a high level validation review may be reserved for MACP 
monitoring results that are anomalous, if any.    



The following documentation and criteria will be evaluated during data validation:   



Organic Analyses 



 Case Narrative 
 Data Summary Sheets 
 Sample Custody 
 Holding Times 
 Initial and Continuing Calibrations 
 Laboratory and Field Blanks 
 Laboratory Control Sample (LCS) and LCS duplicate (LCSD) Recoveries and Relative Percent 



Differences (RPDs) 
 Matrix Spike/Matrix Spike Duplicates (MS/MSD) Recoveries and RPDs 
 Surrogate Recoveries for System Monitoring Compounds 
 Internal Standard Areas (SW8260B) 
 Target Compound Identification and Quantitation (Level IV only) 
 Method Detection Limits (MDL) and Reporting Limits (RL) 
 Instrument Run Logs  
 Sample Chromatograms (Level IV or Tier 3 only) 
 Sample Preparation Sheets 
 Field Duplicates 



Data validation qualifiers will be assigned by the data validator to all definitive-level data that failed to 
meet specified analytical and QC criteria according to requirements specified in the QAPP and the 
Functional Guidelines.  The qualifiers that will be used to flag validated and verify analytical data are 
summarized below:   



J  The analyte was reported as detected by the laboratory, the result is an 
estimate due to QC parameter exceeding specified control limits.   



UJ  The analyte was reported as ND by the laboratory, the result is an estimate 
due to QC parameter exceeding specified control limits.   



U (detected, but blank-
qualified) 



The analyte was tested for and detected above the MDL, but is considered 
non-detected (ND) at the reported value due to detection in an associated 
blank at a level greater than one-fifth the reported concentration in the 
sample.   



P The laboratory analysis of a project-specific performance evaluation (PE) 
sample did not meet the vendor-specified recovery criteria for this 
compound.  



R (unusable) The result is rejected due to QC failure or data quality limitations.  The 
presence or absence of the analyte in the sample cannot be verified, or the 
reported result is so severely compromised as to be unusable. 
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Instances where specified criteria are not met, if any, will be discussed in the respective Data Validation 
Reports (DVRs).  Data qualified as "R" will be considered rejected and unusable.  Data qualified with the 
"J" or “UJ” qualifiers will be considered estimated and usable within the constraints of the final data 
usability assessment.  Data qualified with the "U" qualifier will be considered non-detected at the reported 
value and usable to demonstrate the analyte is not present above the reported concentration.   
 
5.8 PARCC Data Quality Assessment 



The laboratory data quality will be assessed relative to the performance goals of precision, accuracy, 
representativeness, completeness, and comparability (PARCC) as follows:   



Precision 



Precision measures the reproducibility of the experimental value for the same parameter in the same 
sample under the same conditions.  The parameters evaluated to assess precision during the data 
validation process are the relative percent differences (RPDs) for MS/MSDs and field duplicates.  RPD 
control limits for MS/MSD pairs (20% for most VOCs) are specified in Table 3.  There are no RPD 
performance goals for duplicate sample pairs specified in the National Functional Guidelines for 
Superfund Organic Methods Data Review (USEPA, 2008), but typically, RPDs of less than 50% indicate 
good data precision.  The 2003 QAPP allowed RPDs up to 100% when chemical concentrations for either 
the primary or duplicate sample were within 10 times the reporting limit.  However, when chemical 
concentrations are within 5 times the reporting limit, RPDs will not be used to evaluate precision.  
Instead, the level of precision will be considered acceptable if the percent difference (%D) is less than 2 
times the reporting limit.   



Accuracy 



One of the major objectives of the data validation process is to evaluate the accuracy of the data collected.  
Accuracy measures the deviation between the reported or experimental value and the true value.  To 
assess accuracy, known concentrations of the analytes of interest will be spiked into samples and percent 
recoveries of the spiked analytes will be calculated.  The parameters evaluated to assess accuracy during 
the data validation process include surrogate recoveries where applicable, laboratory control samples, and 
matrix spike recoveries.  The acceptance limits specified by the laboratory for recoveries will be used to 
assess data accuracy as shown in Table 3.  Additional factors affecting accuracy such as calibration, 
analyte identification, and quantitation will also be reviewed.   



Representativeness 



Representativeness measures how accurately the sample data reflect the actual media and environmental 
conditions being measured.  Proper sampling protocols will be followed to ensure that samples collected 
represent the actual medium and that no contamination was introduced during sample collection.  Proper 
sample handling and preservation will be observed in the field to ensure that the samples maintain their 
integrity while being transported to the laboratory for analysis. 
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Completeness 



Completeness is defined as the percentage of data that are within the acceptance criteria for a given data 
set and are, therefore, considered valid.  Completeness is measured by comparing the total number of 
acceptable parameters (valid data) against the total number of parameters analyzed.  Valid or acceptable 
data consist of parameters that met all the QC acceptance criteria and parameters that were estimated and 
qualified as "J" or “UJ” and can still be used for their intended purpose.   
   



Comparability 



Comparability reflects the internal consistency of the measurements and how well the data set can be 
compared to another data set generated by a different organization.  The generation of comparable data 
requires the use of certified or approved laboratories and established and widely accepted protocols that 
produce comparable results.  Nationally accepted sampling and testing methods approved by the EPA will 
be used during the monitoring program to ensure a high degree of comparability. 
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6 REPORTING 



Monitoring and aquifer compliance reports (MACRs) will document the groundwater monitoring, 
gauging, sampling, and analytical results for purposes of assessing remedy performance and 
demonstrating compliance with ROD requirements.  The MACRs will meet the reporting requirements 
established in the Partial CD for TGRS O&M, and at a minimum, will include: 
 



• Text summary of groundwater gauging, sampling, and analytical results 
• Evaluation of compliance with ROD requirements for hydraulic containment, plume reduction, 



and pCBSA monitoring 
• Tabulated groundwater depth to water and elevation data  
• Evaluation of horizontal and vertical hydraulic gradients 
• Sample matrix table 
• Tabulated laboratory results 
• Tabulated quality control sample results (blanks, duplicates, and MS/MSD results) 
• Groundwater elevation contour maps, one for each of four water-bearing units 
• Hydrograph of select wells in each of four water-bearing units (for evaluating water level trends) 
• Chlorobenzene isoconcentration contour maps for each of four water-bearing units 
• pCBSA isoconcentration contour maps for each of four water-bearing units, if analyzed 
• Graphs of chlorobenzene and pCBSA versus time for select wells in each of four water-bearing 



units (for evaluating concentration trends)  
• Data quality assessment (PARCC analysis) 
• Detailed data validation reports 
• Well purge forms 
• Documentation of monitoring well maintenance, if any (e.g., photographs or redevelopment log) 
• Electronic copies of laboratory reports 



 
Montrose will coordinate and collaborate with the other Responsible Parties to provide either a single, 
comprehensive MACR for all sites, or alternately, multiple MACRs that are consistent in format, 
nomenclature, and data presentation.  The groundwater elevation maps will reflect the cumulative data set 
from all Responsible Parties, and if separate MACRs are submitted, Montrose will work collaboratively 
with the other Responsible Parties to present identical sets of groundwater elevation contours.  Montrose 
will provide chlorobenzene and pCBSA isoconcentration maps and data evaluation, and it is assumed that 
Shell will provide benzene isoconcentration maps and data evaluation.  Similarly, it is assumed that the 
TCE Responsible Parties will provide TCE isoconcentration maps and data evaluation.  Montrose will not 
be responsible for presenting or evaluating the distribution of benzene, TCE, or other dissolved 
contaminants not associated with the Montrose Site.   
 
Although the overall remedy performance will be re-evaluated as part of the routine 5-Year Reviews, 
each MACR will include an evaluation of compliance with ROD requirements for hydraulic containment, 
plume reduction, and pCBSA monitoring.  Each sampling event is expected to generate valuable data in 
evaluating and optimizing the performance of the groundwater remedy.  Therefore, the groundwater data 
will not only be reported but evaluated against the remedy performance objectives.  Any 
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recommendations for optimizing the remedy performance or modifying the monitoring program, based on 
the groundwater data, will be provided in each MACR.      
 
Additional documentation may be submitted in the MACRs as warranted by the groundwater data and 
sampling program activities within any particular monitoring period.  Examples of such additional 
documentation include: 
 



• Well abandonment documentation 
• Well installation or replacement documentation including well location map, borelog, well 



construction diagram, and well development log 
• Hydraulic or aquifer test well data 
• Updated lithologic cross-sections, if appropriate 



 
MACRs will be submitted to EPA and the State within approximately 90 days of receiving the final 
laboratory data package for each sampling event.  This schedule will provide sufficient time to complete 
tabulation, mapping, validation, and evaluation of the groundwater data as well as collaboration with the 
other Responsible Parties. 
 
6.1 Containment Transgressions 



Upon receipt of laboratory results, the groundwater data from each sampling event will be evaluated for 
evidence of containment transgressions, if any.  Containment transgressions refer to adverse migration of 
chemicals outside the containment zone or TI Waiver extent, either laterally or vertically.  The 
groundwater remedy is intended to hydraulically contain dissolved chemicals within the TI Waiver Zone 
extent while simultaneously shrinking the plume outside the TI Waiver Zone.  Any adverse migration of 
chemicals outside the TI Waiver Zone extent would be counter-productive to the remedy and 
protectiveness requirements.  Due to the time critical nature of the issue, any potential adverse migration 
will be promptly reported to EPA.  Although the routine MACRs will document containment 
transgressions, if any, and the associated corrective action, initial reporting of the issue would be 
accelerated ahead of the routine monitoring report schedule. 
 
6.2 5-Year Reviews 



In addition to the semi-annual and annual MACRs, a comprehensive review of the groundwater remedy 
performance and protectiveness will be conducted every 5 years in accordance with EPA requirements.  
The reviews will be conducted in accordance with the Comprehensive 5-Year Review Guidance (USEPA, 
2001) including site inspections, project personnel interviews, protectiveness evaluation, evaluation of 
new information or toxicity data, and overall evaluation of the remedy performance relative to the original 
decision documents.  To support the review process, the groundwater model will be updated if needed to 
predict future remedy performance and estimate pore volume flushing rates.  Updating of the computer 
model is not anticipated between 5-Year Reviews unless warranted by site conditions.  In addition to the 
routine MACR, a separate 5-Year Review Report will be generated and a public notice issued.  
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6.3 Flow Model Recalibration 



As requested by EPA, the groundwater flow model will be recalibrated in 2015 following establishment 
of stable pumping water levels.  TGRS operations will be intermittent during the startup and testing phase 
of the remedy, but stable pumping water levels are expected to be established shortly after the startup and 
testing phase.  Groundwater level gauging data from the first monitoring event with stable TGRS 
operations, likely either the March or September 2015 event, will be used to recalibrate the groundwater 
flow model.  Early recalibration of the flow model will allow use of this valuable predictive model during 
the first 5 years of the remedy, i.e., in lieu of waiting for the first 5-Year Review to recalibrate the flow 
model. 
 
6.4 Production Well Surveys 



A survey of drinking water production wells within the area of impact at the Dual Site Operable Unit will 
be conducted in accordance with Provision 16.03 of the ROD.  A preliminary well survey was previously 
conducted at the Dual Site Operable Unit as documented in Section 7.5 and Figure 7-8 of the ROD (EPA, 
1999).  No drinking water production wells were identified within the area of chlorobenzene impacts to 
groundwater.  The nearest drinking water production wells were located between 0.5 and 1 miles from the 
toe of the chlorobenzene plume in the MBFC, but these production wells were primarily screened in the 
Silverado Aquifer which occurs at approximately 450 feet bgs at the Dual Site Operable Unit (i.e., below 
Lynwood Aquifer).   
 
In accordance with the ROD and Partial CD, the survey will be updated and will include any drinking 
water production wells within: 
 



1. The areal extent of the dissolved chlorobenzene plume; 
2. The areal extent of detected pCBSA concentrations in groundwater; and 
3. The area within ¼-mile of the two above areas. 



 
The well survey report will be submitted to EPA in accordance with the deliverables schedule established 
in the Partial CD SOW.  Any drinking water production wells identified within the three areas defined 
above, if any, will be sampled initially and every 5 years thereafter and tested for the presence of 
dissolved chemicals associated with the Dual Site Operable Unit including pCBSA.  The results of the 
initial production well sampling will be reported to EPA under separate cover.  However, Montrose may 
elect to combine the production well sampling results with the 5-Year Review MACR, as appropriate. 
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



UBA MW-1 63 - 73 130,000 X X X X ‐‐ ‐‐ ‐‐ ‐‐ X
UBA MW-2 66.7 - 76.7 380,000 X -- -- X -- -- -- -- X
UBA MW-3 64.4 - 74.4 <2.0 X X X X X -- -- -- X
UBA MW-4 64.9 - 74.9 18,000 X X X X -- -- -- -- X
UBA MW-5 61.5 - 72.5 480 X X -- X -- -- -- -- X
UBA MW-6 65 - 80 26 X X X X -- -- -- -- X
UBA MW-7 65 - 80 <200 -- -- -- -- X -- -- -- X
UBA MW-8 65 - 80 3.5 X -- -- X X -- -- -- X
UBA MW-9 66 - 81 200 X X -- X -- -- -- -- X
UBA MW-10 62 - 77 <2.0 X -- -- X -- -- -- -- X
UBA MW-11 62 - 77 930 X X X X -- -- -- -- X
UBA MW-12 61 - 76 2,800 X X X X -- -- -- -- X
UBA MW-13 62 - 77 3,700 -- -- -- -- -- -- -- -- X
UBA MW-14 58 - 73 380 -- -- -- -- -- -- -- -- X
UBA MW-16 59 - 76 <4.0 X X X X -- -- -- -- X
UBA MW-17 65 - 81 <2.0 -- -- -- -- X -- -- -- X
UBA MW-19 63 - 79 <1 X -- -- X -- -- -- -- X
UBA MW-20 57 - 73 <20,000 -- -- -- -- -- -- -- -- X
UBA MW-21 54 - 70 <1 -- -- -- -- -- -- X -- X
UBA MW-22 57 - 73 <2 X X X X -- -- -- -- X
UBA MW-23 60 - 75 <0.50 X X -- X -- -- -- -- X
UBA MW-24 49 - 64 <1.0 X X X X -- -- -- -- X
UBA MW-25 56 - 71 59 -- -- -- -- -- -- -- -- X
UBA MW-26 59 - 74 <2.0 X X X X -- -- -- -- X
UBA MW-27 59 - 75 <2.0 -- -- -- -- -- -- X -- X
UBA MW-28 54 - 71 <50 X -- -- X -- -- X -- X
UBA MW-29 57 - 73 <1000 -- -- -- -- -- -- X -- X
UBA MW-30 54 - 70 <1 X X X X -- -- -- -- X
UBA MW-31 64.5 - 79.5 7.8 X X X X X -- -- -- X
UBA PZL0025 43.5 - 63.5 <1 X -- -- X -- -- X X
UBA SWL0049 42-66 12,000 X X X X -- -- -- -- X
UBA UBE-1 60.7 - 90.7 360,000 -- -- -- -- -- -- -- -- X
UBA UBE-2 72 - 82 -- -- -- -- -- -- -- -- -- X
UBA UBE-3 68 - 88 -- -- -- -- -- -- -- -- -- X
UBA UBE-4 62 - 92 -- -- -- -- -- -- -- -- -- X
UBA UBE-5 75 - 85 -- -- -- -- -- -- -- -- -- X
UBA UBT-1 60 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-2 50 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-3 60 - 91 220,000 -- -- -- -- -- -- -- -- X
UBA UBI-1 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA UBI-2 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA MBFB-OW-1 80 - 96 -- -- -- -- -- X -- -- -- X



Rationale      



E of plume near waste pits; part of Del Amo program



Aquifer Unit 



Monitor SE corner of Montrose Property
Located in Former CPA; part of DNAPL monitoring program
Monitor western plume extent; part of ILM monitoring program 
Monitor N boundary of Montrose Property
Monitor E boundary of Montrose Property



Delineate downgradient extent SE of Montrose Property



Delineate downgradient extent of plume
Delineate downgradient extent of plume
Remote downgradient well S of Torrance Blvd
Delineate downgradient extent of plume
E of plume near Del Amo; part of Del Amo program



W of plume; part of ILM monitoring program



Delineate downgradient extent of plume



Delineate E extent of plume
Delineate E extent of plume on Jon St
Delineate E extent of plume at LADWP
Adjacent to MBFB-EW-1
Delineate downgradient extent of plume



E of plume at Del Amo; part of Del Amo program
E of plume at Del Amo; part of Del Amo program



Monitor S of Montrose Property; LADWP ROW
LNAPL present in well; part of ILM monitoring program
Monitor upgradient of plume; part of ILM monitoring program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well



Wells to be 
Gauged by 
Montrose



DNAPL extraction well



Delineate N extent of plume at GLJ Holdiings
Delineate NE and upgradient extent of plume



W of plume on Denker Ave; part of ILM program
N of plume at Boeing
Remote upgradient well at Del Amo
E of plume at Del Amo; part of Del Amo program



DNAPL extraction well



Delineate downgradient extent of plume



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Observation well near BF-IW-1; part of ILM program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well
HD pilot injection well at Montrose Property
HD pilot injection well at Montrose Property
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



BFS BF-1 113.5 - 124 11 X X X X X -- -- -- X
BFS BF-2 114 - 124.5 77,000 X X X X -- -- -- -- X
BFS BF-3 113.5 - 124 6,100 X X -- X -- -- -- -- X
BFS BF-4 112 - 123 15,000 X (X) -- X -- -- -- -- X
BFS BF-5 122 - 132 3.9 X X -- X -- -- -- -- X
BFS BF-6 115 - 125 9,100 -- -- -- -- -- -- -- -- X
BFS BF-7 106 - 116 23,000 -- -- -- -- -- -- -- -- X
BFS BF-9 107 - 128 19,000 X X X X -- -- -- -- X
BFS BF-10 120 - 130 21 X X X X -- -- -- -- X
BFS BF-11 104 - 124 5,600 X X X X -- -- -- -- X
BFS BF-12 110 - 120 1,500 X X X X -- -- -- -- X
BFS BF-13 117 - 137 <120 -- -- -- -- -- -- X -- X
BFS BF-14 111 - 121 730 X X X X -- -- -- -- X
BFS BF-15 98 - 113 10,000 X X X X -- -- -- -- X
BFS BF-16 103 - 124 3,000 X X X X -- -- -- -- X
BFS BF-17 100 - 120 3,800 X X X X -- -- -- -- X
BFS BF-19 128 - 133 <2.0 X X X X -- -- -- -- X
BFS BF-20 110 - 129 1,700 X X X X X -- -- -- X
BFS BF-21 96 - 121 1,500 X X X X -- -- -- -- X
BFS BF-22 87 - 117 45 X X X X -- -- -- -- X
BFS BF-23 101 - 116 2.9 X X -- X -- -- -- -- X
BFS BF-24 96 - 121 26,000 X X X X -- -- -- -- X
BFS BF-25 94 - 104 <0.5 X X X X -- -- -- -- X
BFS BF-26 90 - 105 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-27 101 - 121 <0.5 X (X) -- X -- -- -- -- X
BFS BF-28 92 - 110 <0.5 X X -- X -- -- -- -- X
BFS BF-29 100 - 120 200 X X X X -- -- -- -- X
BFS BF-30 82 - 113 <0.5 X -- -- X -- -- -- -- X
BFS BF-31 105 - 135 1 X X X X -- -- -- -- X
BFS BF-32A** 65 - 115 <2.0 X X -- X -- -- -- -- X
BFS BF-33** 60 - 100 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-34 106 - 126 <40 -- -- -- -- X -- -- -- X
BFS BF-35 105.5 - 126 1,500 X X X X -- -- -- -- X
BFS BF-36 111 - 126 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-OW-1 110 - 122 20 X -- -- X X -- -- -- X
BFS BF-OW-3 70 - 120 14,000 -- -- -- -- -- -- -- -- X
BFS BF-OW-4 138 - 173 - -- -- -- -- -- -- -- -- X
BFS CMW001 99-124 7,900 X X X X -- X -- --
BFS CMW002 99-124 32,000 X X X X -- X -- --
BFS G-02WC -- 1,200 X X X X -- -- X X
BFS LBF-OW-2 135 - 137 - -- -- -- -- -- -- -- -- X
BFS LBF-OW-3 134 - 136 47,000 -- -- -- -- -- -- -- -- X
BFS MWC017 100-125 1.2 X X X X -- X -- --
BFS MWC021 97-122 <1 X X X X -- X -- --
BFS SWL0027 119-135 <1 X (X) -- X -- -- -- -- X
BFS SWL0033 124.3 - 140 4,400 X X X X -- -- X --
BFS SWL0058 118.1 - 127.7 360 X X X X -- -- X X



Observation well near BF-IW-1; part of ILM program



Delineate NW plume boundary; part of ILM program
Source area well along S boundary of Montrose Property
Source area well at Montrose Property
Source area well near BF-EW-5 at Montrose Property
Delineate NE plume boundary at Jon St
Delineate plume SE of Montrose Property at LADWP ROW
Adjacent to BF-EW-1
Source area well at Montrose Property
Delineate E boundary of plume
Delineate plume N of BF-EW-4
Delineate eastern boundary of plume



Delineate NE plume boundary on Francisco St
Delineate W plume boundary; part of ILM program



Observation well adjacent to BF-EW-2
Observation well adjacent to G-EW-3
Delineate plume N of CMW002; part of Boeing program
Delineate N of Montrose Property; part of Boeing program



Delineate N extent of plume; part of Boeing program



Delineate W of BF-EW-3
Delineate S plume boundary



Delineate SW boundary of plume
Delineate S of BF-22



Remote ND well SW of plume; screened across zones 



Delineate E plume boundary; part of Del Amo program



Delineate SW boundary of plume



Delineate plume SE of Montrose Property
Delineate plume center SE of Montrose Property
Delineate S boundary of plume
Delineate plume downgradient of BF-EW-2



Upgradient well; redundant to BF-1; part of ILM program
Delineate N plume boundary; W of CMW002
Remote ND downgradient sentinel well



Downgradient of BF-25; historically ND
Delineate toe of plume
Delineate toe of plume



LBF observation well adjacent to BF-EW-1
LBF observation well adjacent to BF-EW-2



Delineate plume SE of Montrose Property
Delineate E extent of plume at Alpine Village (BF-IW-2)
Delineate N extent of plume; part of Boeing program



Delineate NE plume boundary; part of Del Amo program



Sentinel well W of plume; screened across multiple zones



Delineate plume center N of BF-EW-2
Delineate toe of plume



Delineate E extent of plume



E of plume and adjacent to G-11; part of Del Amo program
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Gage BL-13C 154-164 1,200 X X X X X -- -- --
Gage G-1 140.5 - 161 990 X -- -- X -- -- -- -- X
Gage G-2 155 - 175.5 16,000 X X X X -- -- -- -- X
Gage G-3 145.5 - 166 470 X X -- X -- -- -- -- X
Gage G-4 154 - 194 71 X X X X -- -- -- -- X
Gage G-5 151 - 190 3,500 X X X X -- -- -- -- X
Gage G-6 149 - 190 1,500 -- -- -- -- -- -- -- -- X
Gage G-8 140 - 180 580 X X X X -- -- -- -- X
Gage G-9 171 - 213 73 X X X X -- -- -- -- X
Gage G-11* 177 - 217 20 X -- -- -- -- -- -- -- X
Gage G-12 158 - 198 1,100 X X X X -- -- -- -- X
Gage G-13 157 - 197 3,900 X -- -- X -- -- -- -- X
Gage G-14 155 - 195 <1 X -- -- X -- -- -- -- X
Gage G-15 142 - 182 13 X -- -- X -- -- -- -- X
Gage G-16 145 - 185 <2.0 X X -- X -- -- -- -- X
Gage G-17 172 - 212 280 X X X X -- -- X X X
Gage G-18 161 - 201 2.9J X (X) -- X -- -- -- -- X
Gage G-19A 160 - 200 20 X X X X -- -- -- -- X
Gage G-20 155 - 175 <2.0 X X X X X -- -- -- X
Gage G-21 149 - 169 <10 X X -- X -- -- -- -- X
Gage G-22 152 - 192 700 -- -- -- -- -- -- -- -- X
Gage G-23 148 - 178 <0.50 X X X X -- -- -- -- X
Gage G-24 138.3 - 178.3 750 X X X X -- -- -- -- X
Gage G-25 124 - 164 30 X X X X -- -- -- -- X
Gage G-26 132 - 172 120 X X X X -- -- -- -- X
Gage G-27 124 - 164 <0.50 X X -- X -- -- -- -- X
Gage G-28 148 - 188 <0.50 X -- -- X -- -- -- -- X
Gage G-29 157 - 197 1.5 X -- -- X -- -- -- -- X
Gage G-30 135 - 165 <0.50 X X -- X -- -- -- -- X
Gage G-31 145 - 175 <0.50 -- -- -- -- -- -- -- -- X
Gage G-32 160 - 190 <0.50 X -- -- X -- -- -- -- X
Gage G-33 143 - 173 2.5 X -- -- X -- -- -- -- X
Gage G-34 147 - 187 <0.50 -- -- -- -- -- -- -- -- X
Gage G-35 150 - 190 0.51 X X X X -- -- -- -- X
Gage G-OW-1 140 - 185 <1 -- -- -- -- X -- -- -- X
Gage G-OW-3 145 - 155 2,200 X X X X -- -- -- -- X
Gage G-OW-4 138 - 173 2,200 -- -- -- -- -- -- -- -- X
Gage SWL0026 195-210 17 X X X X -- -- -- --
Gage SWL0034 -- 6,600 X X X X -- -- -- -- X
Gage SWL0063 172-187 <1.0 X -- -- X -- -- X X



Lower Gage LG-1 88.5 - 209 8.6 X X -- X -- -- -- -- X
Lower Gage LG-2 185 - 205 120 X (X) -- X -- -- -- -- X



NE of plume at Del Amo; part of Del Amo program
Delineate plume center SE of Property on Budlong Ave
Delineate E extent of plume at Alpine Village (BF-IW-2)



Delineate plume at N boundary of Montrose Property
Source area well at SE corner of Montrose Property



Delineate NE boundary of plume on Jon St
Delineate plume center E of Property on LADWP ROW
Adjacent to G-EW-1
Delineate SW boundary of plume



Delineate E boundary of plume; part of Del Amo program
Delineate E boundary of plume



Delineate W of Montrose Property; part of ILM program



Delineate W of plume at Farmer Bros



Delineate W boundary of plume; part of ILM program
Delineate N boundary of plume; historically ND
Adjacent to G-EW-2
Delineate S boundary of plume
Delineate N of G-EW-3



Delineate toe of plume
Observation well near G-IW-1; part of ILM program
Observation well on Royal Blvd near G-EW-5
Observation well adjacent to G-EW-3



SE sentinel well at Montrose Property; adjacent to G-2



Remote ND well; far downgradient of plume
pCBSA monitoring well
Sentinel well W of plume and G-25
Remote ND well S of Carson St



Delineate W boundary of plume
Delineate S of G-EW-3
Sentinel ND well S of plume and G-23
Sentinel ND well SE of plume and S of G-35



Sentinel well at center of Montrose Property



Located between G-EW-4 and G-EW-5



Delineate SE boundary of plume
NE of plume; being converted to injection well
Delineate plume center SE of Property on Catalina St
Delineate plume center SE of Property on Budlong Ave



Delineate SW boundary of plume



Sentinel ND well SW of plume



Delineate NE of plume on Francisco St



Delineate plume at S boundary of Montrose Property



pCBSA monitoring well
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Lynwood LW-01 230 - 250 8.9 X X X X -- -- -- -- X
Lynwood LW-02 232 - 252 0.06 X (X) -- X -- -- -- -- X
Lynwood LW-03 238 - 259 0.15 -- -- -- -- -- -- -- -- X
Lynwood LW-04 225 - 245 <2 X (X) -- X -- -- -- -- X
Lynwood LW-05 230 - 250 <2 X (X) -- X -- -- -- -- X
Lynwood LW-06 235 - 255 <2 X (X) -- X -- -- -- -- X
Lynwood LW-07 230 - 250 <2 X (X) -- X -- -- -- -- X



100 82 58 99 13 4 11 5 127
82 79 45 81



Notes:



(X) = The need to sample these wells will be evaluated based on a review of the baseline data and will be performed as approved by the regulatory agencies
MCB = Monochlorobenzene
ug/L = Micrograms per liter
All sampling events exclude 14 TGRS extraction wells to be sampled at startup and routinely thereafter in accordance with Operation & Maintenance Plan
*Well G-11 will be converted to a TGRS injection well and will not be sampled following the baseline event



Wells to be Sampled by Montrose:



X = Well to be included in sampling event



Total Wells Per Event:



Sentinel well at Montrose Property; adjacent to LG-2
E sentinel well at LADWP; adjacent to G-5



SE sentinel well at WM; adjacent to G-6
Sentinel well at N Montrose boundary; adjacent to G-1
Sentinel well at E Montrose boundary; near MW-5
Sentinel well at S Montrose boundary; adjacent to G-3



NE sentinel well at Francisco Ave; adjacent to G-14
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Acetone 10 3.5
Benzene 0.50 0.32
Bromobenzene 0.50 0.33
Bromochloromethane 1.0 0.38
Bromodichloromethane 0.50 0.20
Bromoform 0.50 0.34
Bromomethane 1.0 0.38
2-Butanone 5.0 2.9
n-Butylbenzene 0.50 0.34
sec-Butylbenzene 0.50 0.23
tert-Butylbenzene 0.50 0.38
Carbon Disulfide 1.0 0.44
Carbon Tetrachloride 0.50 0.22
Chlorobenzene 0.50 0.14
Chloroethane 0.50 0.34
Chloroform 0.50 0.22
Chloromethane 0.50 0.22
2-Chlorotoluene 0.50 0.34
4-Chlorotoluene 0.50 0.33
Dibromochloromethane 0.50 0.24
1,2-Dibromo-3-Chloropropane 5.0 2.9
1,2-Dibromoethane 0.50 0.34
Dibromomethane 0.50 0.34
1,2-Dichlorobenzene 0.50 0.17
1,3-Dichlorobenzene 0.50 0.17
1,4-Dichlorobenzene 0.50 0.31
Dichlorodifluoromethane 1.0 0.24
1,1-Dichloroethane 0.50 0.19
1,2-Dichloroethane 0.50 0.18
1,1-Dichloroethene 0.50 0.20
c-1,2-Dichloroethene 0.50 0.24
t-1,2-Dichloroethene 0.50 0.26
1,2-Dichloropropane 0.50 0.24
1,3-Dichloropropane 1.0 0.24



1.0 0.42
0.50 0.28
0.50 0.18
0.50 0.35
0.50 0.32
10 2.6



0.50 0.42
0.50 0.14
1.0 0.38
5.0 2.7
1.0 0.41



Table 2



Monitoring and Aquifer Compliance Plan



1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene



Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



2,2-Dichloropropane
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Table 2



Monitoring and Aquifer Compliance Plan
Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



0.50 0.38
0.50 0.32
0.50 0.24
0.50 0.22
0.50 0.22
0.50 0.26
0.50 0.25
0.50 0.25
0.50 0.19
0.50 0.26
0.50 0.32
0.50 0.23
0.50 0.25
1.0 0.25
0.50 0.15
0.50 0.33
5.0 2.2
0.50 0.27
0.50 0.24
0.50 0.39
0.50 0.29
10 4.1



0.50 0.24
0.50 0.22
0.50 0.24
50 17



Notes:
1 Undiluted groundwater sample; limits for diluted samples will be higher.
ug/L = Micrograms per liter



Styrene
n-Propylbenzene



1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene



Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
Ethanol



Methyl-t-Butyl Ether (MTBE)



1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene
o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane



1,1,1,2-Tetrachloroethane
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Acetone 80 - 120 40 - 140 20 ---
Benzene 80 - 120 80 - 120 20 ---
Bromobenzene 80 - 120 75 - 125 20 ---
Bromochloromethane 80 - 120 65 - 135 20 ---
Bromodichloromethane 80 - 120 75 - 120 20 ---
Bromoform 80 - 120 70 - 130 20 ---
Bromomethane 80 - 120 30 - 145 20 ---
2-Butanone 80 - 120 30 - 150 20 ---
n-Butylbenzene 77 - 123 70 - 135 20 ---
sec-Butylbenzene 80 - 120 70 - 125 20 ---
tert-Butylbenzene 80 - 120 70 - 130 20 ---
Carbon Disulfide 80 - 120 35 - 160 20 ---
Carbon Tetrachloride 74 - 134 65 - 140 20 ---
Chlorobenzene 80 - 120 80 - 120 20 ---
Chloroethane 80 - 120 60 - 135 20 ---
Chloroform 80 - 120 65 - 135 20 ---
Chloromethane 80 - 120 40 - 125 20 ---
2-Chlorotoluene 80 - 120 75 - 125 20 ---
4-Chlorotoluene 80 - 120 75 - 130 20 ---
Dibromochloromethane 80 - 120 60 - 135 20 ---
1,2-Dibromo-3-Chloropropane 80 - 120 50 - 130 20 ---
1,2-Dibromoethane 79 - 121 80 - 120 20 ---
Dibromomethane 80 - 120 75 - 125 20 ---
1,2-Dichlorobenzene 80 - 120 70 - 120 20 ---
1,3-Dichlorobenzene 80 - 120 75 - 125 20 ---
1,4-Dichlorobenzene 80 - 120 75 - 125 20 ---
Dichlorodifluoromethane 80 - 120 30 - 155 20 ---
1,1-Dichloroethane 80 - 120 70 - 135 20 ---
1,2-Dichloroethane 80 - 120 70 - 130 20 ---
1,1-Dichloroethene 78 - 126 70 - 130 20 ---
c-1,2-Dichloroethene 80 - 120 70 - 125 20 ---
t-1,2-Dichloroethene 80 - 120 60 - 140 20 ---
1,2-Dichloropropane 79 - 115 75 - 125 20 ---
1,3-Dichloropropane 80 - 120 75 - 125 20 ---



80 - 120 70 - 135 20 ---
80 - 120 75 - 130 20 ---
80 - 120 70 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 75 - 125 20 ---
80 - 120 55 - 130 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 60 - 135 20 ---
80 - 120 55 - 140 20 ---
80 - 120 70 - 130 20 ---
80 - 120 65 - 135 20 ---
80 - 120 80 - 130 20 ---
80 - 120 65 - 130 20 ---
80 - 120 45 - 150 20 ---
80 - 120 75 - 120 20 ---
80 - 120 55 - 140 20 ---



Isopropylbenzene



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



2,2-Dichloropropane
1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone



p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



80 - 120 65 - 135 20 ---
80 - 120 65 - 130 20 ---
80 - 120 80 - 130 20 ---
80 - 120 75 - 125 20 ---
79 - 127 70 - 125 20 ---
80 - 120 60 - 145 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 75 - 130 20 ---
80 - 120 10 - 150 20 ---
72 - 132 50 - 145 20 ---
80 - 120 75 - 130 20 ---
80 - 120 80 - 120 20 ---
69 - 123 65 - 125 20 ---
63 - 123 46 - 154 35 ---
59 - 137 81 - 123 20 ---
69 - 123 74 - 122 20 ---
70 - 120 76 - 124 20 ---
28 - 160 60 - 138 35 ---



--- --- --- 68 - 120
--- --- --- 80 - 127
--- --- --- 80 - 128
--- --- --- 80 - 120



Notes:
1 Based on Control Limits Established by Calscience Environmental Laboratories
LCS = Laboratory Control Spike
MS = Matrix Spike
MSD = Matrix Spike Duplicate
%R = Percent Recovery
RPD = Relative Percent Difference



1,2,4-Trichlorobenzene



o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene



Toluene-d8



Ethanol
1,4-Bromofluorobenzene
Dibromofluoromethane
1,2-Dichloroethane-d4



Methyl-t-Butyl Ether (MTBE)
Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
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Appendix A 
Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page A-1  
 
Rationale for Monitoring Well Exclusions 



This appendix presents the rationale for excluding certain wells from the groundwater monitoring scope 
as indicated in Sections 2.3 through 2.5 of the Monitoring and Aquifer Compliance Plan (MACP) for the 
Montrose Superfund Site in Los Angeles, California.  This rationale is presented as requested by EPA in 
comments dated December 18, 2013 (USEPA, 2013) regarding the draft MACP scope submitted on 
November 8, 2013 (AECOM, 2013b).   
 
The groundwater monitoring events specified in the MACP include the baseline event, the first year 
events (semi-annual and annual), second year and subsequent events (annual), and 5-Year review events.  
The monitoring objectives vary between events, and therefore, it is reasonable that the monitoring scopes 
also vary in accordance with the objectives.  There are some monitoring wells that are not expected to 
provide meaningful data relative to the monitoring objectives, and the rationale for excluding those wells 
is presented below by sampling event and water-bearing unit.     
 
Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
Torrance Groundwater Remediation System (TGRS) operations.  Therefore, the baseline sampling event 
will be comprehensive in order to fully characterize groundwater conditions prior to the start of 
remediation.  The objective of the 5-Year Review sampling events is to evaluate the remedy progress 
relative to baseline conditions.  Therefore, in order to provide sufficient data for a comprehensive 
comparison, the groundwater monitoring scope for the baseline and 5-Year Review events will be 
identical at first.  One Lynwood Aquifer monitoring well is not expected to provide meaningful 
groundwater data during these sampling events and is excluded for the reasons identified below. 
 
Lynwood Aquifer 



LW-3:  This monitoring well is located northeast of the Montrose Property and is co-located with 
monitoring well G-14 in the overlying Gage Aquifer, where no chlorobenzene is detected (<1 ug/L).  This 
upgradient monitoring well was sampled 9 times between 1989 and 2012, and chlorobenzene was 
typically non-detectable (<1 ug/L) over this period.  A chlorobenzene concentration of 0.15 B,J ug/L was 
detected in November 2012, although the detection was consistent with blank contamination.  The vertical 
extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose 
Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-14 (<1 ug/L).  
The lateral extent of chlorobenzene in the Lynwood Aquifer northeast and upgradient from LW-1 will be 
characterized at LW-6.  Therefore, sampling of LW-3 is unnecessary and is excluded from the baseline 
and 5-Year Review events.     



First Year Sampling Events (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
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program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and the rationale for excluding these wells during the first year sampling 
events is summarized below by water-bearing unit. 
 
Water Table Unit 



MW-2:  This monitoring well is located in the mobile DNAPL source area at the Montrose Property.  
This well was sampled 11 times between 1985 and 1988, and chlorobenzene was detected at elevated 
concentrations up to 380,000 ug/L in 1988.  The chlorobenzene concentration at this well is expected to 
remain close to the solubility limits for many years due to the presence of DNAPL, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-10:  This monitoring well is located northeast and upgradient from the Montrose Property.  This well 
was sampled 20 times between 1989 and 2006, and no chlorobenzene above the ISGS has been detected 
at this well since 1998.  The chlorobenzene concentration at this upgradient well is expected to remain 
non-detectable or below the ISGS following the start of TGRS operations, and therefore, sampling of this 
well during the first year sampling events is unnecessary. 



MW-19:  This monitoring well is located north and upgradient from the Montrose Property.  This well 
was sampled 21 times between 1990 and 2009, and chlorobenzene was between <1 and 9 ug/L (typically 
<1 or <2 ug/L).  The chlorobenzene concentration at this upgradient well is expected to remain non-
detectable or significantly below the ISGS following the start of TGRS operations, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-28:  This monitoring well is located east/northeast and upgradient of the Montrose Site.  This well 
was sampled 18 times between 1991 and 2006, and no chlorobenzene has been detected in this well since 
1993.  Dissolved VOCs associated with the Del Amo Superfund Site have been historically detected in 
this well.  The chlorobenzene concentration at this well is expected to remain non-detectable following 
the start of TGRS operations, and therefore, sampling of this well during the first year sampling events is 
unnecessary. 



Middle Bellflower C Sand (MBFC) 



BF-4:  This monitoring well is located at the Montrose Property and in close proximity to extraction well 
BF-EW-5, which will be sampled more frequently during TGRS operations.  This well is also surrounded 
by monitoring wells BF-2, BF-3, and BF-9, which will be sampled during the first year events.  
Chlorobenzene concentrations at the Montrose Property will be adequately characterized by the other 
wells, and therefore, sampling of BF-4 during the first year would be redundant and is unnecessary.  This 
well was sampled 32 times between 1987 and 2008, and chlorobenzene was between 12,000 to 42,000 
ug/L.    



BF-27:  This monitoring well is located outside the toe of the chlorobenzene plume and southwest of 
monitoring wells BF-25 and BF-28.  Chlorobenzene concentrations at the toe of the plume will be 
adequately characterized by wells BF-25 and BF-28, and therefore, sampling of BF-27 during the first 
year events would be redundant and is unnecessary.  This well was sampled 7 times between 1991 and 
2012, and no chlorobenzene has been detected in this well. 
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BF-30:  This monitoring well is located southwest of BF-22, which delineates the extent of the 
chlorobenzene plume in this area.  Providing that the chlorobenzene concentration at BF-22 remains 
below the ISGS, sampling of BF-30 would be redundant and is unnecessary.  This well was sampled 9 
times between 1991 and 2012, and no chlorobenzene has been detected in this well. 



SWL0027:  This monitoring well is located east of the chlorobenzene plume and is co-located with 
injection well BF-IW-2.  This well was sampled 10 times between 1993 and 2004, and no chlorobenzene 
has been detected in this well.  Although Montrose is not currently planning to inject groundwater into 
BF-IW-2 (due to its limited capacity), the chlorobenzene concentration at this location is expected to 
remain non-detectable following the start of TGRS operations, and therefore, sampling this well during 
the first year events is unnecessary. 



Gage Aquifer 



G-1:  This monitoring well is located at the northern boundary of the Montrose Property.  Wells G-20 and 
G-21 delineate the northern extent of the chlorobenzene plume in the Gage Aquifer, and wells G-2 and G-
3 characterize the dissolved chlorobenzene concentrations at the Montrose Property.  Therefore, sampling 
well G-1 during the first year events would not provide any useful data for characterizing the extent of the 
chlorobenzene plume that is not already provided by the other wells. This well was sampled 17 times 
between 1987 and 2004, and chlorobenzene was between 170 and 990 ug/L. 



G-11:  This monitoring well will be converted to an injection well and connected to the TGRS system.  
Since this well will receive treated groundwater from the TGRS system, the chlorobenzene concentration 
at this well will be less than the ISGS as required by the ROD.  There is no merit in sampling well G-11 
following the baseline sampling event.  This monitoring well was sampled 21 times between 1989 and 
2006, and chlorobenzene was between <1 and 20 ug/L.     



G-13:  This monitoring well is located in close proximity to extraction well G-EW-4, which will be 
sampled more frequently during TGRS operations.  Therefore, sampling well G-13 during the first year 
events would be redundant and is unnecessary.  This monitoring well was sampled 19 times between 
1989 and 2009, and chlorobenzene was between 1,100 and 4,400 ug/L.     



G-14:  This monitoring well is located northeast of the Montrose Property.  This well was sampled 17 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The extent of the 
chlorobenzene plume in this area is adequately characterized during the first year by G-21 to the west and 
G-4 to the south.  Sampling of G-14 during the first year events is unnecessary.   



G-15:  This monitoring well is located at the Farmer Brothers Property and south of the Montrose 
Property.  This well was sampled 4 times between 1991 and 2004, and chlorobenzene was between 11 
and 19 ug/L.  The extent of the chlorobenzene plume south of the Montrose Property will be characterized 
by G-16 and G-25, and therefore, sampling of G-15 during the first year events is unnecessary. 



G-18:  This monitoring well is located east of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations in this area are adequately delineated by G-19A to the west and SWL0026 
to the east, and therefore, sampling of this well during the first year events is unnecessary.  This 
monitoring well was sampled 8 times between 1991 and 2012, and chlorobenzene was between <1 and 
2.9 ug/L. 
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G-28:  This monitoring well is located outside the toe of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and 
therefore, sampling of G-28 during the first year events is unnecessary.  This monitoring well was 
sampled 5 times between 2005 and 2012, and chlorobenzene was between <0.5 and 2.6 ug/L. 



G-32:  This monitoring well is located well outside the toe of the chlorobenzene plume in the Gage 
Aquifer, approximately 3,000 feet southeast of the chlorobenzene plume extent.  chlorobenzene 
concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and therefore, 
sampling of G-32 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and no chlorobenzene has been detected in this well.  



G-33:  This monitoring well is located southwest of the Farmer Brothers Property.  chlorobenzene 
concentrations in this portion of the Gage Aquifer are characterized by well G-25 (30 ugL), and therefore, 
sampling of G-33 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and chlorobenzene was between <2 and 3 ug/L.   



SWL0063:  This monitoring well is located at the Del Amo Superfund Site and north of the 
chlorobenzene plume in the Gage Aquifer.  Chlorobenzene concentrations north of the chlorobenzene 
plume at the Del Amo Site are adequately characterized by SWL0036, and therefore, sampling of 
SWL0063 is unnecessary.  This monitoring well was sampled 2 times in 2006 and 2012, and no 
chlorobenzene has been detected in this well.  



LG-2:  This Lower Gage monitoring well is co-located with Lynwood Aquifer monitoring well LW-1, 
which will be sampled during the first year events.  Therefore, sampling LG-2 is unnecessary to 
characterize the vertical extent of chlorobenzene in the saturated zone.  This monitoring well was sampled 
7 times between 1989 and 2004, and chlorobenzene was between 120 and 390 ug/L. 



Lynwood Aquifer 



LW-2:  This monitoring well is located east of the Montrose Property and is co-located with monitoring 
well G-5 in the overlying Gage Aquifer.  This monitoring well was sampled 13 times between 1989 and 
2012, and chlorobenzene was typically non-detectable (<1 ug/L) over this period.  An chlorobenzene 
concentration of 0.06 B,J ug/L was detected in November 2012, although the detection was consistent 
with blank contamination.  The vertical extent of chlorobenzene in the Lynwood Aquifer will be 
characterized at LW-1 located at the Montrose Property, where chlorobenzene concentrations in the 
overlying Gage are higher than at G-5 (3,900 ug/L).     



LW-4:  This monitoring well is located southeast of the Montrose Property and is co-located with 
extraction well G-EW-1 in the overlying Gage Aquifer.  This monitoring well was sampled 7 times 
between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose Property, 
where chlorobenzene concentrations in the overlying Gage are the highest. 



LW-5:  This monitoring well is located at the northern boundary of the Montrose Property and is co-
located with monitoring well G-1 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 











Appendix A 
Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page A-5  
 
Montrose Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-1 
(990 ug/L). 



LW-6:  This monitoring well is located in the northeast corner of the Montrose Property.  This monitoring 
well was sampled 5 times between 1991 and 2006, and no chlorobenzene has been detected in this well.  
The vertical extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the 
center of the Montrose Property, where chlorobenzene concentrations in the overlying Gage Aquifer are 
higher than in the northeast corner.   



LW-7:  This monitoring well is located at the southern boundary of the Montrose Property and is co-
located with monitoring well G-3 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
Montrose Property, where chlorobenzene concentration in the overlying Gage Aquifer are higher than at 
G-3 (470 ug/L). 



Second Year and Subsequent Sampling Events (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding these wells during the 
second year and subsequent sampling events is summarized below by water-bearing unit.   



Water Table Unit 



MW-5:  This monitoring well is located in the northeast corner of the Montrose Property and is 
upgradient from the Water Table extraction wells.  This well was sampled 21 times between 1985 and 
2004, and chlorobenzene was detected at 480 ug/L in 2004.  The chlorobenzene concentration at this 
upgradient well is expected to decline following the start of TGRS operations, and therefore, sampling of 
this well during the second year and subsequent annual monitoring events is not expected to provide any 
meaningful groundwater data. 



MW-9:  This monitoring well is located north of the Montrose Property and is upgradient from the Water 
Table extraction wells.  This well was sampled 18 times between 1989 and 2009, and no chlorobenzene 
was detected at this well in 2008 and 2009 (<10 ug/L).  The chlorobenzene concentration at this 
upgradient well is expected to remain below the ISGS following the start of TGRS operations, and 
therefore, sampling of this well during the second year and subsequent annual monitoring events is not 
expected to provide any meaningful groundwater data. 



MW-23:  This monitoring well is one of six perimeter Water Table wells located southeast of the 
chlorobenzene plume.  This well was sampled 18 times between 1989 and 2012, and no chlorobenzene 
has ever been detected in this well (<0.5 ug/L in 2012).  The other five perimeter monitoring wells in this 
area adequately delineate the extent of chlorobenzene in the water table, and therefore, sampling of this 
well during the the second year annual event and subsequent annual events (except for 5-Year Review) is 
unnecessary. 
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MBFC 



BF-3:  This monitoring well is located at the Montrose Property and upgradient from extraction well BF-
EW-5.  Chlorobenzene concentrations at the Montrose Property will be adequately characterized by BF-2, 
BF-9, and BF-EW-5 (all of which exhibit higher chlorobenzene concentrations than BF-3), and therefore, 
sampling of BF-3 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 15 times between 1987 and 2006, and chlorobenzene was 6,100 
ug/L in 2006. 



BF-5:  This monitoring well is located east of the Montrose Property, east of the chlorobenzene plume, 
and upgradient/cross-gradient from MBFC extraction wells.  Chlorobenzene concentrations at this well 
are expected to remain below ISGS levels following the start of TGRS operations, and therefore, 
sampling of BF-5 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 23 times between 1989 and 2006, and chlorobenzene has been 
below the ISGS since 1995 (3.9 ug/L in 2006). 



BF-23:  This monitoring well is located southeast of the Montrose Property and east of the chlorobenzene 
plume.  Chlorobenzene concentrations at this well are expected to remain below ISGS levels following 
the start of TGRS operations, and therefore, sampling of BF-23 during the second year and subsequent 
annual events (except for 5-Year Review) is unnecessary.  This well was sampled 18 times between 1991 
and 2006, and the chlorobenzene concentration has been below the ISGS since 1994 (1.3 ug/L in 2006). 



BF-28:  This monitoring well is located southeast of the chlorobenzene plume (toe of plume) and is 
redundant to monitoring well BF-25.  Sampling of BF-28 during the second year and subsequent annual 
events (except for 5-Year Review) is unnecessary.  This well was sampled 9 times between 1991 and 
2012, and chlorobenzene has never been detected at this well in concentrations exceeding the ISGS (<0.5 
ug/L in 2012). 



BF-32A:  This monitoring well is located southwest of Farmer Brothers and west of the chlorobenzene 
plume.  This well was sampled 8 times between 1995 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding the ISGS since 1996 (<2 ug/L in 2006).  The concentration at this well is 
expected to remain below the ISGS following the start of the TGRS operations, and therefore, sampling 
of BF-32A during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary. 



Gage Aquifer 



G-3:  This monitoring well is located at the southern boundary of the Montrose Property and upgradient 
of extraction well G-EW-1.  This well was sampled 16 times between 1987 and 2004, and chlorobenzene 
was between 240 and 2,200 ug/L (470 ug/L in 2004).  Upgradient source area concentrations will be 
monitored at well G-2, which exhibits the highest chlorobenzene concentrations at the Montrose Property.  
Therefore, sampling of G-3 is unnecessary during the second year and subsequent annual sampling events 
(except for 5-Year Reviews). 



G-16:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 6 times between 1991 and 2006, and no chlorobenzene has ever been 
detected in this well (<2 ug/L in 2006).  The chlorobenzene concentration at this well is expected to 
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remain below ISGS levels following the start of TGRS operations, and therefore, sampling of this well 
during the second year and subsequent sampling events is unnecessary (except for 5-Year Reviews). 



G-21:  This monitoring well is located north of the Montrose Property and north of the chlorobenzene 
plume.  This well was sampled 4 times between 2004 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<10 ug/L in 2006).  The chlorobenzene concentration at this 
upgradient monitoring well is expected to remain below ISGS levels following the start of TGRS 
operations, and therefore, sampling of G-21 during the second year and subsequent annual sampling 
events is unnecessary (except for 5-Year Reviews). 



G-27:  This monitoring well is located southeast of the Montrose Property and south of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<0.5 ug/L in 2012).  This monitoring well is redundant to 
perimeter well G-23 to the north where no chlorobenzene has been detected, and therefore, sampling of 
G-27 during the second year and subsequent annual sampling events is unnecessary (except for 5-Year 
Reviews). 



G-30:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and no chlorobenzene has been detected 
at this well (<0.5 ug/L in 2012).  The chlorobenzene concentration at this well is expected to remain 
below ISGS levels following the start of TGRS operations, and therefore, sampling of this well during the 
second year and subsequent sampling events is unnecessary (except for 5-Year Reviews).   



LG-1:  This monitoring well is located in the southeast corner of the Montrose Property and is co-located 
with Gage Aquifer monitoring well G-2.  This well was sampled 14 times between 1987 and 2006, and no 
chlorobenzene concentrations in excess of the ISGS has been detected since 1987 (8.6 ug/L in 2006).  
Monitoring well LW-1 will delineate the vertical extent of chlorobenzene at the Montrose Property, and 
therefore, sampling of LG-1 during the second year and subsequent sampling events is unnecessary 
(except for 5-Year Reviews). 
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FINAL 
FIELD SAMPLING PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 
 
 



1.0  PROJECT DESCRIPTION 
 



This Field Sampling Plan (FSP) has been prepared for Montrose Chemical Corporation of 



California (Montrose) in accordance with the requirements outlined in Section 7.0 of the 



Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  This FSP describes the objectives, rationale, methods, and 



procedures for baseline groundwater sampling to be conducted at the Site. 



 



This FSP was developed in accordance with the EPA guidance document “Preparation of a U.S. 



EPA Region 9 Field Sample Plan for EPA-Lead Superfund Projects, Document Control 



No. 9QA-06-93” (EPA, 1994). 



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" refers to an approximate two 



acre portion of the Property where most of the manufacturing operations were historically 



performed. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 
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additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 



the purposes of this FSP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose. 



 



In addition, the term dichlorodiphenyltrichloroethane (DDT) or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC) or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentrations of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  OVERVIEW OF THE FIELD EFFORT 



 



Groundwater monitoring under this FSP will consist of water level measurement and groundwater 



sampling.  Water levels will be measured in all Montrose monitor wells and groundwater samples 



will be collected from selected monitor wells during baseline sampling.    



 



1.4  DATA NEEDS AND USES 



 



Data needs and the intended uses of the data to be collected are presented below.  A Quality 



Assurance Project Plan has been prepared for sampling to be conducted as part of this FSP 



(Hargis + Associates [H+A], 2003b).   



 



A summary table of data uses and limitations for baseline sampling is presented in Table 1. 



 



Water quality data will be collected to assess the distribution and lateral and vertical extent of 



groundwater contamination within the upper Bellflower aquitard, Bellflower sand, Gage aquifer, 
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and Lynwood aquifer at the Montrose Site.  In order to meet the Baseline Sampling objectives 



outlined in Sections 1.2, 4.1.1 and 4.2.1, groundwater samples will be analyzed for VOCs using 



EPA Method 8260B, and for pCBSA using modified EPA Method 314 (Table 2).  Data will be used 



as a baseline data set for the groundwater modeling that will be conducted in accordance with the 



UAO SOW.  In addition, this data will be used to evaluate the needs for additional wells in 



accordance with the UAO SOW for monitoring of pCBSA and TCE. 



 



Groundwater samples will also be collected from selected wells and analyzed to monitor changes 



in the concentration of DDT, BHC and other organochlorine pesticides using EPA 



Method 8081A. 



 



In 2002, Montrose evaluated the potential for plugging to occur in injection wells during remedial 



action.  In response to EPA and California Environmental Protection Agency, Department of 



Toxic Substances Control comments regarding this evaluation, additional parameters that will 



be analyzed during the baseline sampling will include total Kjeldahl nitrogen (TKN), nitrate, 



nitrite, and total phosphorus and orthophosphorus.  These additional parameters will be 



analyzed in groundwater samples collected from four Bellflower sand and four Gage aquifer 



monitor wells (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and slime forming 



bacteria.  This data will be used to determine if biological fouling could negatively impact 



groundwater extraction, collection, treatment, distribution and injection systems associated with 



the groundwater remedy.   



 
To support anticipated engineering studies, groundwater samples would be collected from four 



wells in each unit undergoing extraction, or a total of 12 samples for the analysis of inorganic 



parameters.  The inorganic parameters that will be analyzed include general minerals, California 



Title 22 metals, and selected additional analytes including ammonium, total silica, sulfide, color, 



suspended solids, total settleable solids, boron, cobalt, molybdenum, strontium, vanadium, total 



organic carbon, total recoverable petroleum hydrocarbons, total coliform, pseudomonas, and 



heterotrophic plate count (Table 2). 



 











  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



5



2.0  BACKGROUND 
 



Background information related to the Site and previous groundwater investigations is outlined 



in Sections 2.1 through 2.5. 



 



2.1  SITE LOCATION AND DESCRIPTION 



 



The Property occupies approximately 13 acres in the City of Los Angeles near Torrance, 



California (Figures 1 and 2).  The Property is bounded by the Union Pacific Railroad right-of-way 



and Normandie Avenue to the east; Jones Chemical Company and a right-of-way owned by the 



Los Angeles Department of Water and Power to the south; and the former Boeing Realty 



Corporation, and Frito-Lay to the west. The Property is generally flat.  Elevations range from 



approximately 40 feet above mean sea level (msl) to 45 feet msl.  The surrounding area consists 



of mixed residential, commercial, and industrial facilities.  The property is easily accessible by city 



streets in the area and Interstates 405 and 110.  The Los Angeles International Airport is located 



approximately 10 miles from the property.   



 



2.2  STRATIGRAPHY 



 



The stratigraphy of the Site was defined using published regional geologic data and by 



site-specific data collected from monitor wells and borings drilled during multiple Site 



investigations.  For more information about the stratigraphy at the Site, the reader is referred to 



the Remedial Investigation (RI) report (EPA, 1998).  



 



The stratigraphy of the Site starting at land surface consists of fill material, the Playa deposits, 



the Palos Verdes sand, the Bellflower aquitard, the Gage aquifer, an unnamed aquitard, and the 



Lynwood aquifer (H+A, 1990).  Three geologic units comprise the vadose zone encountered at 



the Site: recent Playa deposits, late Pleistocene marine deposits referred to as the Palos 



Verdes sand, and the upper portion of the Pleistocene Bellflower aquitard. 



 











  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



6



Fill material consisting of moderately to highly plastic dark brown clay is generally encountered 



from land surface to approximately 3 feet.  The Playa deposits, consisting of an olive-brown 



clayey silt or silty clay are generally encountered beneath the fill material to a depth of 



approximately 25 feet below land surface (bls).  The Palos Verdes sand, consisting of a 



fine-grained, light olive brown sand, is generally encountered to a depth of approximately 



45 feet bls.  A well-cemented fossiliferous sand is encountered at the base of the Palos Verdes 



sand.  



 



The Bellflower aquitard immediately underlies the Palos Verdes sand.  Three lithologically 



distinct subunits of the Bellflower aquitard are encountered at the Site:  the upper Bellflower 



aquitard, the Bellflower sand, and the lower Bellflower aquitard.  The first groundwater beneath 



the Site is encountered within the upper Bellflower aquitard at a depth of approximately 70 feet 



bls.  The upper Bellflower aquitard consists of fine-grained sand, silty sand, silt and clay.  These 



sediments are interbedded, discontinuous, and vary in thickness.  The upper Bellflower aquitard 



is encountered to a depth of approximately 100 feet bls.  The Bellflower sand underlies the 



upper Bellflower aquitard.  The Bellflower sand is a fine- to medium-grained sand.  The 



Bellflower sand is encountered to a depth of approximately 130 feet bls.  The lower Bellflower 



aquitard, consisting of a brown silty sand and silt, is encountered beneath the Bellflower sand to 



a depth of approximately 140 feet bls.   



 



The Gage aquifer, consisting of fine-grained sand, is encountered beneath the lower Bellflower 



aquitard to a depth of approximately 220 feet bls.  An unnamed aquitard underlying the Gage 



aquifer has been informally named the Gage-Lynwood aquitard.  It consists of silt, sandy silt, 



and/or clayey silt interbedded with fine-grained silty sand and appears to be laterally continuous 



across the Site.  



 



The upper 20 feet of the Lynwood aquifer consists of dark gray fine- to medium-grained sand.  



This sand is frequently underlain by as much as 8 feet of dark gray silt or clay of varying 



plasticity.  Approximately 10 to 30 feet of gray, well-graded sand, gravelly sand, and sandy 



gravel with some silty sand interbeds underlie the top 20 to 30 feet of the Lynwood aquifer. The 



Lynwood aquifer occurs approximately between 270 to 305 feet bls across the Site.  The 



thickness of the Lynwood aquifer, based on borings drilled at the Site, varies from 33 feet to 



greater than 108 feet.  
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An unnamed aquitard, approximately 205 feet thick beneath the Site, separates the Lynwood 



aquifer and the underlying Silverado aquifer beneath and east of the Site.  The Silverado aquifer 



consists of fine- to coarse-grained blue-gray sands and gravels with discontinuous layers of silt 



and clay.  These deposits reportedly attain a maximum thickness of about 500 feet. 



 



2.3  HYDROGEOLOGY 



 



Most of the recharge to the West Coast Basin aquifers occurs at the West Coast Barrier Project 



and the Dominguez Gap Barrier Project.  Fresh water is injected into a line of injection wells that 



parallels the coastline.  The injected water forms a freshwater pressure ridge that acts as a 



barrier to protect basin groundwater from saltwater intrusion.  A slight seaward flow of 



groundwater is maintained between the barrier and the ocean that prevents intrusion of 



seawater.  Most of the injected water flows from the barrier toward the interior of the basin.  



 



The regional direction of groundwater flow within the West Coast Basin is controlled by the 



injection barriers and pumping centers.  The predominant flow direction in the Silverado Aquifer 



is to the east from the West Coast Basin Barrier Project to pumping centers located in Gardena, 



Wilmington, and Carson.  



 



The groundwater flow direction in the upper Bellflower aquitard is variable.  In the vicinity of the 



Site, the direction of groundwater flow in September 1995 and 2002 was to the south and 



southeast (H+A, 2002).  The direction of groundwater flow at the Site in October 1995 was more 



southerly than the direction of the groundwater flow during the period from 1987 through 1990.  



 



The direction of groundwater flow in the Bellflower sand in the vicinity of the Site in 



September 2002 was to the southeast (H+A, 2002).  The regional direction of groundwater flow 



in the Bellflower sand has been relatively consistent since 1987. 



 



The direction of groundwater flow in the Gage aquifer is approximately east-southeast and 



appears to be uniform across the Site.  The direction of groundwater flow in September 2002 











  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



8



was generally consistent with the direction of groundwater flow observed during the period 1987 



through 1995 (H+A, 2002).  



 



The direction of groundwater flow in the Lynwood aquifer in October 2002 was to the east (H+A, 



2002).  This indicates that a shift in the direction of groundwater flow in the Lynwood aquifer has 



occurred since October 1995 when the direction of flow was to the southeast.   



 



2.4  SITE HISTORY 



 



Montrose manufactured DDT at the Site from 1947 to 1982.  The facility was closed in 1982 and 



the Site subsequently cleared and capped with asphalt.  Previous investigations addressing the 



potential for contamination at the Site included on- and off-property sampling of soil, groundwater, 



sediment, and surface water.  The investigations were performed by the EPA, its contractors, the 



California Department of Health Services, the Regional Water Quality Control Board, and 



Montrose’s consultants.  The RI Report provides a detailed summary of the Site history (EPA, 



1998).   



 



2.5  PREVIOUS INVESTIGATIONS 



 



Groundwater monitoring has been conducted by Montrose since 1985.  A total of 95 monitor 



and text/extraction wells were originally constructed as part of RI activities conducted by 



Montrose to evaluate the nature and extent of Montrose-related compounds in groundwater 



(Figure 2).  A number of monitor wells have been destroyed by different entities during 



construction, grading, or paving activities on surrounding properties.  Presently there are 



85 monitor wells and four test/extraction wells at the Site (Table 3). 



 



Quarterly groundwater monitoring of all Montrose monitor wells was conducted until 1990, when 



an EPA-approved key well monitoring program was implemented and frequency of monitoring, 



the number of sampling locations, and the level of documentation required were reduced (EPA, 



1998).  The number of sampling locations and number of analytes for the key well monitoring 
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program were further reduced to 11 wells in 1992.  The key well monitoring program concluded 



in January 1993.   



 



In addition to the Montrose Rl, other groundwater contamination investigations have been 



conducted by other parties in the vicinity of the Montrose site.  In particular, an Rl has been 



conducted at the adjacent Del Amo Site by Dames & Moore (D&M) on behalf of the Del Amo 



respondents.  For additional information, please refer to the RI Report or the most recent 



monitoring report (D&M, 1998; URS, 2001). 



 



Montrose monitor wells are screened in each of the following four hydrostratigraphic zones, 



which are identified in order of increasing depth bls: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer 



 



Detailed discussion and conclusions regarding hydrostratigraphic interpretations, directions of 



groundwater flow, and the nature and extent of contamination in each of these 



hydrostratigraphic zones are provided in the Rl Report (EPA, 1998).  The Rl Report also 



describes the historical background; history of response; assessment objectives; assessment 



results; laboratory analyses; quality assurance; fate and transport of compounds of concern; 



and other pertinent information, such as aquifer test results, well construction, and well 



development specifications.  Due to the comprehensive and extensive nature of supporting 



documentation, information contained in the Montrose Rl Report is frequently incorporated by 



reference in this FSP and has not been duplicated herein. 
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3.0  MAPS AND FIGURES 
 



For ease of use in the field, the figures described in this section have been compiled together 



into a single section behind the tab marked “Figures” which follows the text and tables sections 



of this FSP.  A list of these figures can be found in the Table of Contents, which precedes the 



text portion of this FSP. 



 



 FIGURE 1.  SITE LOCATION:  This figure shows the location of the Montrose Property 



relative to the major freeways and cities in the greater Los Angeles metropolitan area.  The 



figure also provides the reader with a perspective of the location of the Montrose Property 



within the State of California. 



 



 FIGURE 2.  MONITOR WELL LOCATIONS:  This figure depicts the outline of the Montrose 



Property and the locations of monitor wells installed at the Property and elsewhere at the 



Site and vicinity.  Also depicted on this figure, for reference, is the local surrounding area 



including adjoining streets, rights-of-way, and railroad locations.  The central process area, 



the area located near the center of the Property where the majority of the manufacturing 



occurred during the period of plant operations, is also depicted on Figure 2.  



 



 FIGURE 3:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, 



CHLOROBENZENE:  This figure illustrates the wells to be sampled for chlorobenzene from 



the upper Bellflower aquitard monitor wells.   



 



 FIGURE 4:  BELLFLOWER SAND SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Bellflower sand monitor wells.   



 



 FIGURE 5:  GAGE AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Gage Aquifer monitor wells.   



 



 FIGURE 6:  LYNWOOD AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Lynwood Aquifer monitor 



wells.   
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 FIGURE 7:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, pCBSA:  This 



figure illustrates the wells to be sampled for pCBSA from the upper Bellflower aquitard 



monitor wells.  The plume used on this figure is from the RI report since the detection limits 



were elevated for samples collected in 2002. 



 



 FIGURE 8:  BELLFLOWER SAND SAMPLE LOCATIONS, pCBSA:  This figure illustrates 



the wells to be sampled for pCBSA from the Bellflower sand monitor wells.  The plume used 



on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 9:  GAGE AQUIFER SAMPLE LOCATIONS, pCBSA:  This figure illustrates the 



wells to be sampled for pCBSA from the Gage Aquifer monitor wells.  The plume used on 



this figure is from the RI report since the detection limits were elevated for samples collected 



in 2002. 



 



 FIGURE 10:  LYNWOOD AQUIFER SAMPLE LOCATIONS, pCBSA:   This figure illustrates 



the wells to be sampled for pCBSA from the Lynwood Aquifer monitor wells.  The plume 



used on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 11:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, TCE:  This figure 



illustrates the wells to be sampled for TCE from the upper Bellflower aquitard monitor wells.  



The wells illustrated on this figure are only those identified in Table 4 to provide data 



regarding TCE concentration upgradient or cross gradient of the property.  Any well to be 



sampled for VOC analysis will also provide data regarding TCE concentration downgradient 



of the property (Table 4, Figure 3). 



 



 FIGURE 12:  BELLFLOWER SAND AND GAGE AQUIFER SAMPLE LOCATIONS, TCE:  



This figure illustrates the wells to be sampled for TCE from the Bellflower sand and Gage 



aquifer monitor wells.  The wells illustrated on this figure are only those identified in Table 4 



to provide data regarding TCE concentration upgradient or cross gradient of the property.  



Any well to be sampled for VOC analysis will also provide data regarding TCE concentration 



downgradient of the property (Table 4, Figure 4). 
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 FIGURE 13:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, DDT:  This figure 



illustrates the wells to be sampled for DDT from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 14:  BELLFLOWER SAND SAMPLE LOCATIONS, DDT:  This figure illustrates the 



wells to be sampled for DDT from the Bellflower sand monitor wells.   



 



 FIGURE 15:  GAGE AQUIFER SAMPLE LOCATIONS, DDT:  This figure illustrates the wells 



to be sampled for DDT from the Gage Aquifer monitor wells.   



 



 FIGURE 16:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, BHC:  This figure 



illustrates the wells to be sampled for BHC from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 17:  BELLFLOWER SAND SAMPLE LOCATIONS, BHC:  This figure illustrates the 



proposed wells to be sampled for BHC from the Bellflower sand monitor wells.   



 



 FIGURE 18:  SAMPLE LOCATIONS, BIOLOGICAL FOULING AND ENGINEERING 



PARAMETERS:  This figure illustrates the wells to be sampled for biological fouling and 



engineering parameters.    



 



 FIGURE 19.  HOSPITAL ROUTE:  This figure was derived from the project-specific Health 



and Safety Plan and depicts the route to the hospital in the event that a medical emergency 



should arise during the field program described in this FSP (H+A, 2003a). 
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4.0  RATIONALE FOR SAMPLING AND ANALYSIS PLAN 
 



The following sections describe the objectives and rational for measurement of water levels and 



collection of groundwater samples at the Site, including locations and frequency. 



 



4.1  WATER LEVEL MEASUREMENT 



 



4.1.1  Objectives 
 



The objectives of measuring water levels are to provide data to evaluate changes in 



groundwater levels, changes in groundwater flow conditions and to evaluate the effect on the 



distribution and movement of contaminants in groundwater at and in the vicinity of the Site.  



Water level data will be used to evaluate horizontal and vertical hydraulic gradients and the 



direction of groundwater flow. 



 



4.1.2  Frequency and Locations  
 



Water levels will be measured once in all accessible Montrose monitor wells for the baseline 



round  as shown on Figure 2 and listed on Table 3.   



 



4.2  GROUNDWATER SAMPLING 



 



4.2.1  Objectives 
 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 
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• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



specific objectives for groundwater sampling outlined in Section 1.2.   



 



4.2.2  Frequency and Locations 
 



The baseline groundwater sampling round is a one time event designed to fulfill the specific 



objectives listed in Section 1.2 and 4.2.1.  Groundwater samples will be collected from 



71 Montrose monitor wells and one Del Amo well in order to meet one or more of the objectives 



as described below.    



 



In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells and 5 Lynwood aquifer monitor wells.  The rational for sampling the 



specified wells is provided in Table 4.  The locations of the wells in relationship to the 



chlorobenzene and pCBSA plume for the upper Bellflower aquitard, Bellflower Sand, Gage aquifer 



and Lynwood aquifer have been provided (Figures 3 through 10).   



   



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well (Figures 11 through 12).  



The rational for sampling the specified wells is provided in Table 4.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well (Figures 13 through 17).  The rational for sampling 



the specified wells is provided in Table 4.   
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To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are provided on 



Figure 18. 
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5.0  REQUEST FOR ANALYSES 
 



This section describes the parameters to be analyzed and the methods to be used during 



baseline groundwater sampling.   



 



Original, field duplicate groundwater samples, field blank, and trip blank water samples will be 



analyzed by Del Mar Analytical, Irvine, California.  Groundwater samples collected for analysis 



of pCBSA will be submitted to E.S. Babcock & Sons, Inc., Riverside, California.  Laboratory split 



groundwater samples and associated trip blank samples will be analyzed by West Coast 



Analytical Services, Inc., Santa Fe Springs, California. 



 



5.1  VOLATILE ORGANIC COMPOUNDS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for 



chlorobenzene, TCE and  other VOCs using EPA Method 8260B (Table 2).   



 



5.2  PCBSA 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314 (Table 2).  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided in the Quality Assurance Project Plan 



(H+A, 2003b). 
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5.3  OTHER PARAMETERS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for DDT and 



its isomers and metabolites, BHC isomers, and other organochlorine pesticides using EPA 



Method 8081A (Table 2).   



 



Groundwater samples will be collected from selected Site monitor wells and analyzed for TKN, 



nitrate, nitrite, total phosphorus, and orthophosphorus in accordance with the appropriate EPA 



method (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



qualitatively evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and 



slime forming bacteria.   



 
Groundwater samples will be collected from selected Site monitor wells and analyzed for 



general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total recoverable petroleum hydrocarbons, total organic 



carbon, total coliform, pseudomonas, and heterotrophic plate count in accordance with the 



appropriate EPA method (Table 2).   
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6.0  FIELD METHODS AND PROCEDURES 
 



6.1  WATER LEVEL MEASUREMENT 



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed reference point elevation and the depth to water for each 



well.  Water level data will be recorded on preprinted water level data sheets.  Water level 



measuring equipment will be decontaminated between measuring of wells.  



 



Standard operating procedures for water level monitoring are detailed in the following sections. 



 



6.1.1  Equipment and/or Instrumentation 
 



If at all possible, a flat tape sounder will be used to measure water levels.  The QED® or Solinst® 



flat tape sounder is equipped with a plastic, laminated, two-wire cable with a weighted electrode 



attached to the end of the cable.  The cable is graduated in markings every 0.01 foot or 0.02 foot, 



depending on the model. 



 



If required for access, an electrical sounder equipped with a narrower probe may be used for 



water level measurement.  Sounders manufactured by Fisher or Slope Indicator Company may be 



used at wells with small sounding ports.  These sounders function in a similar manner to flat-tape 



sounders, although some types require a measuring tape to interpolate between 10-foot or 1-foot 



gradations printed on the wire. 



 



In the event that floating fuel product is observed in a well, product levels and water levels will be 



measured using a Keck or similar interface probe.  Interface probes function in a similar manner to 



flat-tape sounders, but use a two-tone signal to indicate whether the probe has encountered water 



or light nonaqueous phase liquid (LNAPL). 
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6.1.2  Preparation 
 



Water level sounders, including QED® or Solinst® flat tape sounders, will be calibrated on-site at 



the beginning of each water level round by comparing a water level measured with the sounder 



against a water level measured with a steel tape or other water level sounder (Table 5).  



Additionally, the first ten feet of the sounder will be verified using a steel measuring tape. 



 



The following procedures will be performed in preparation for measuring water levels in wells: 



 



• Identify the wells to be measured; 



 



• Identify the established measuring point for each well.  Measuring point elevations 



for existing wells were determined by a licensed land surveyor.  If new wells are 



installed at the Site, measuring point elevations will be determined by a licensed 



surveyor.  The same measuring point should be used for all water level 



measurements at each well; 



 



• Review the amount of water level change from the previous water level measurements 



for each well; and 



 



• Decontaminate the water level sounder by using a non-phosphate detergent wash, 



followed by a tap water and distilled water rinse. 



 



6.1.3  Standard Operating Procedures 
 



The following detailed procedures will be used for measuring water levels in wells: 



 



• Measure the depth to water from the measuring point elevation twice for each well.  



The variation between the two consecutive measurements must be no more than 



0.02 foot. 



 



• For the QED®, Solinst® or Slope Indicator® sounder, mark the water level and read 



the measurement from the marking on the flat tape or sounder wire. 
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• For the Fisher® sounder, measure the distance from the held mark at the measuring 



point to the nearest footage mark on the electrical sounder wire using a steel tape 



graduated in hundredths of feet. 



 



• For the Keck or similar interface probe, measure both the depth to LNAPL and the 



depth to water from the measuring point elevation twice for each well.  The variation 



between the two consecutive measurements must be no more than 0.02 foot.  Mark 



the LNAPL level and water level and read the measurement from the marking on the 



interface probe. 



 



• Record the depth to water, the depth to LNAPL, if present, date, and time of 



measurement on the static water level data sheet (Table 6).  Examine previously 



measured water levels for the well.  If the difference between the current water level 



measurement and the previous water level measurement is greater than 



approximately 2.0 feet, recheck the current measurement.  The field personnel will 



indicate the method(s) of water level measurement and any rechecked water levels 



on the water level measurement form. 



 



• Remove water level measurement equipment and decontaminate according to 



procedures outlined below. 



 



• Upon completion of a water level measurement, the water level data should be 



compared to the previous water level data to evaluate the potential for any 



anomalies.  For wells with anomalous results, for example a well that does not follow 



the seasonal trend, the well must be remeasured.  The remeasured water level must 



be entered into the field notebook. 
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6.1.4  Equipment Decontamination 
 



Water level sounders will be decontaminated between monitor wells to be sampled by using a 



non-phosphate detergent wash, followed by a tap water and a final distilled water rinse.  Water 



level sounders will be decontaminated between monitor wells not sampled during the monitoring 



round by using a distilled water rinse.  Interface probes will be decontaminated between monitor 



wells regardless of their sampling schedule using a nonphosphate detergent wash, followed by a 



tap water rinse and a final distilled water rinse.  



 



6.1.5  Documentation 



 



All water level measurements will be recorded on a static water level data sheet (Table 6).  The 



static water level data sheet includes the following information: 



 



• Well identifier; 



• Date; 



• Time; 



• Method of measurement; 



• Sounder identifier; 



• Depth to water from the reference point in the nearest 0.01 foot; 



• Reference point elevation, if available; 



• Previous depth to water in feet; 



• Change in water level between the current sampling round and the previous round; 



• Comments; and 



• Initials of the sampling team. 



 



Calibration of the water level sounders will be documented on a separate form (Table 5).  The 



water level calibration form includes the following information: 



 



• Date; 



• Time; 



• Water level sounder type; 
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• Water level sounder number; 



• Calibration method; 



• Initials of the person performing the calibration; and 



• Remarks. 



 



For monitor wells where floating product is observed, equivalent water levels will be calculated 



based on the measured thickness and estimated specific gravity of the free product in each of 



these wells using the following formula:  



 



Ewt = Epw + (Tp * Gp) 



 



Where Ewt is the equivalent water table elevation in feet msl, Epw is the elevation of the product-



water interface in feet msl, Tp is the thickness of floating product in feet, and Gp is the specific 



gravity of the floating product. 



 



6.1.6  Quality Assurance 



 



Quality assurance (QA) of water level measurement data will be accomplished by following the 



procedures described in this standard operating procedure (SOP) (Table 7).  Calibration 



information will be entered onto a calibration form.  In addition, the following QA procedures for 



water level measurements will be implemented: 



 



• Measure water levels with a calibrated water level sounder.   



• At each location and/or time interval, measure water levels a minimum of two times 



during routine water level measurement activities.  Measure water levels until two 



consecutive measurements are obtained that have a difference of less than 0.02 foot.  



Record the measurement on the static water level data sheet (Table 6).  Measure and 



record water levels to the nearest 0.01 foot. 



• Compare measurement data to previous measurements obtained at each well.  For 



variations from previous measurements greater than 2.0 feet or for data that cannot be 



explained by observed trends at the Site, repeat the measurements.  If possible, use 



an alternative instrument to verify the accuracy of the data.  Indicate the method(s) of 
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water level measurement, the water level sounder serial number, and any rechecked 



water levels in the comments section on the static water level data sheet (Table 6). 



 



6.2  GROUNDWATER SAMPLE COLLECTION 



 



The following section describes methods and procedures for collecting groundwater samples from 



monitor wells at and in the vicinity of the Site. 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the field parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity may be measured in the 



field and recorded in the field notebook.  Methods and procedures for collecting groundwater 



samples are detailed in the following sections. 



 



6.2.1  Equipment and/or Instrumentation 
 



Well purging equipment for monitor wells will consist of either non-dedicated stainless steel 



Grundfos® Redi-Flo 2 electric submersible pumps with dedicated tubing, dedicated electrical 



submersible pumps, dedicated air lift pumps, or dedicated bladder pumps, depending on 



equipment installed in each well.  Groundwater samples will be collected through dedicated 



discharge tubing of the non-dedicated Grundfos® Redi-Flo 2 pumps, dedicated electrical 



submersible pumps, or dedicated bladder pumps.  The Grundfos® Redi-Flo 2 environmental 



pump is constructed of stainless steel and teflon components and is capable of discharging at 



variable rates of up to approximately 7 gallons per minute.  A variable speed controller will be 



used to reduce the discharge rate prior to collecting samples.  Groundwater samples from the 



Grundfos® Redi-Flo 2 pump will be collected at a flowrate of approximately 0.03 gallons per 



minute.  A pneumatic pump controller will be used to reduce the discharge rate of dedicated 



bladder pumps to a non-turbulent condition prior to collecting samples.  Groundwater samples 



from dedicated electrical submersible pumps will be collected from a slip stream off the wellhead 



riser to ensure a low flow rate for sampling.     
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Purge water samples will be directed to a flow-through cell for real time measurement of field 



parameters.  Field equipment consists of a conductivity meter to measure EC, a pH meter to 



measure pH, and a field thermometer to measure temperature.  If applicable, DO will be 



measured by a DO meter, ORP will be measured by an ORP meter, and turbidity will be 



measured by a turbidity meter.  Some of these measurements are available as functions of an 



integrated instrument or “multi-meter”. 



 



The types and volumes of sample containers used for groundwater sampling have been 



summarized (Table 2). 



 



6.2.2  Preparation 



 



Prior to commencing with a sampling event, the following information will be determined and 



reviewed with all field personnel: 



 



• Objective of the monitoring event; 



• Analytical schedule; 



• Water quality parameters to be measured; 



• Required frequency of measurement; 



• Laboratory selected for sample analysis; 



• Appropriate methodologies to accomplish objective; and 



• Quality control (QC) samples required accomplishing the objective. 



 



The following procedures will be used during preparation for groundwater sample collection: 



 



• Review project objectives; sampling location; sampling procedures; preservation; 



special handling requirements; packaging; shipping; analytical parameters and 



detection limits; and sampling schedule with all personnel; 



 



• Review the health and safety procedures with field personnel; 
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• Follow site access procedures, if applicable; 



 



• Inform the laboratory of expected sample shipment; 



 



• Obtain the appropriate sample bottles from the laboratory; 



 



• Obtain from the laboratory trip blank water vials containing organic-free water for VOC 



analyses at a rate of two vials for each ice chest containing samples for VOC analysis.  



Trip blanks will be prepared by the laboratory using organic-free water.  The purpose 



of the trip blanks is to identify potential contamination associated with container 



preparation and sample transport; and 



 



• Determine the volume of water to be purged from the well prior to sampling. 



 



6.2.3  Standard Operating Procedures 
 



The following sections provide standard operating procedures for well purging, water quality 



parameter measurement, and groundwater sample collection during routine groundwater 



monitoring activities.   



 



6.2.3.1  Detailed Procedures for Well Purging 
 



The following detailed procedures will be used for purging monitor wells prior to the routine 



collection of groundwater samples.  Consistent with previous sampling events conducted at the 



Site, the approach taken for purging wells at the Site for routine groundwater monitoring will be 



the purging of three casing volumes.  The use of this purging volume has resulted in parameters 



being stable at the time of sample collection and has allowed for reproducible samples to be 



collected.  



 



• Measure depth to water in well to be sampled (Section 6.1). 



 











  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



26



• Determine the volume of water to be purged from the monitor well.  One casing 



volume is determined by multiplying the volume of water in 1 foot of monitor well 



casing by the distance between the bottom of the monitor well and the water level 



measured in the monitor well. 



 



• For routine groundwater sampling, purge the monitor well until at least three casing 



volumes have been removed and the field parameter measurements for pH, EC, and 



temperature have stabilized, provided that the well yields sufficient groundwater to 



remove three casing volumes within approximately 90 minutes.  Detailed procedures 



for water quality parameter measurement have been provided (Section 6.2.3.2).  In the 



event that a monitor well yield is insufficient, one casing volume will be purged and a 



sample collected after the well recovers to approximately 80 percent of its static 



condition or within 2 hours of completing purging.  Measure the water quality 



parameters and determine whether parameters have stabilized in accordance with the 



procedures outlined in Section 6.2.3.2. 



 



• Record the following information on the field data sheet: 



 



• Static depth to groundwater; 



• Time that pumping is started; 



• Field parameter measurements for each casing volume; 



• Field parameter measurements at time of sampling; 



• Physical characteristics of the water including color, odor, turbidity, etc.; 



• Total gallons removed at end of purging; and 



• Water level at end of purging. 



 



• Handle purge water as described below (Section 6.3). 
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6.2.3.2  Detailed Procedures for Water Quality Parameter Measurements 
 



The following detailed procedures will be used in conjunction with routine collection of 



groundwater samples.  



 



Prior to collecting groundwater samples for laboratory analysis, the water quality parameters EC, 



pH, and temperature will be measured in water samples at each sampling location using a 



conductivity meter, a pH meter, and a field thermometer, respectively.  In addition, DO, ORP, and 



turbidity may be measured using the appropriate meters.   



 



The probes on the conductivity meter, thermometer, and pH meter will be thoroughly rinsed with 



distilled water prior to use at each well.  At a minimum, the pH meter will be calibrated in pH 4 and 



pH 10 buffered solutions prior to commencing field work each day.  These pH values are 



expected to bracket the range of pH in groundwater samples collected from monitor wells at the 



Site.  The conductivity meter will be calibrated prior to commencing field work each day.  The 



conductivity meter will be calibrated using standard calibration solutions selected to bracket the 



range of conductivity expected in groundwater samples collected from monitor wells at the Site.  



The manufacturers' instructions for use of the instruments will be followed.  The field thermometer 



will be rinsed with distilled water prior to use at each well.  The accuracy of the field thermometer 



will be determined by checking the measured reading against other thermometers.  The DO meter 



will be calibrated in air prior to commencing field work each day.  Calibration of the EC, pH, and 



DO meters will be documented on separate forms (Tables 8 through 10).  If a photometer-type 



turbidity meter is used, it will be calibrated to 0 Nephelometric Turbidity Units (NTUs) and 



10 NTUs prior to commencing field work each day, and zeroed to 0 NTUs prior to each reading.  



Depending on the type of meter used, calibration to the parameters EC, pH, DO, and turbidity can 



be accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter can not be calibrated in the field. 



 



Parameters will be measured directly at the well discharge point using a flow-through cell.  The 



parameters EC, pH, and temperature at each sampling location will be measured using the 



following procedures: 
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• Rinse the flow-through cell with distilled water prior to use at each well.  Direct sample 



water from the pump discharge through the flow-through cell. 



 



• Immediately submerge the probes and thermometer in the flow-through cell and record 



measurements after they have stabilized. 



 



• Record all field measurements in the field notebook.  



 



• Repeat this sequence for a minimum of once for each casing volume until the difference in 



subsequent measurements of EC, pH, and temperature is less than 10 percent. 



 



• Periodic measurements of EC, pH, and temperature for pumped wells will be recorded on 



the groundwater sampling information form (Table 11).  



 



• In addition, DO, ORP, and turbidity may be measured using the same procedure as that 



described above. 



 



QA of water quality parameter measurements will be accomplished by following the procedures 



described in this SOP and by following the equipment manufacturers' operating instructions 



(Table 7).  Temperature, pH, and EC will be measured during each groundwater-sampling event.  



Prior to measuring water quality parameters, field personnel will verify that the instruments are 



properly calibrated according to procedures specified by the manufacturer.  Calibration 



documentation for each instrument will be maintained for reference purposes (Tables 8 and 9).  



Reference solutions for pH and EC will be obtained and used to properly calibrate the instrument.  



The calibration of the pH meter and conductivity meter will be checked prior to the start of each 



day. 



 



6.2.3.3  Detailed Procedures for Groundwater Sample Collection 
 



The following detailed procedures will be used for the routine collection of groundwater samples.   



 



• After purging is complete, collect water samples for laboratory analysis. 
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• Record the following information on the field data sheet: 



 



• Time of sample collection; 



• Number of containers collected and analyses to be performed; 



• Total gallons purged at time of sampling; and 



• Depth to water at the time of sampling. 



 



• Decrease flow rate from pump if applicable. 



 



• Collect water samples in appropriate sample containers from the pump discharge. 



 



• Collect headspace-free water samples for VOC analyses in 40-milliliter (ml) glass 



sample vials preserved with hydrochloric acid.  Do not rinse the glass vials with 



discharge water prior to sample collection.  To avoid aeration, hold the glass vial at an 



angle so the stream of water flows down the side.  To eliminate any air bubbles, fill the 



vial until it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside 



down and tap it to check for air bubbles.  If there is any headspace in samples 



collected for VOC analyses, discard the original vial and use a new vial.  Repeat this 



procedure until a sample without headspace is obtained.  Collect two 40-ml vials for 



each VOC analysis for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for DDT, BHC, and other organochlorine pesticides analyses in 



unpreserved 1-liter glass sample bottles.  Collect one 1-liter bottle for each pesticide 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for pCBSA analyses in unpreserved 500-ml polyethylene 



sample bottles.  Collect one 500-ml bottle for each pCBSA analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 
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• Collect water samples for TKN, total phosphorus, nitrates, and orthophosphorus 



analyses in 500-ml plastic sample bottles preserved with sulfuric acid to a pH of less 



than 2.  Collect one 500-ml plastic bottle for each TKN, total phosphorus, and 



orthophosphorus analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for nitrate analyses in unpreserved 500-ml plastic sample 



bottles.  Collect one 500-ml plastic bottle for each nitrate/nitrite analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for BART Test Kit. 



• Remove the inner tube from the outer tube. 



• Using the outer tube from the BART, or a different sterile container, collect at 



least 20 ml of sample.  Note:  Do not touch or contaminate the inside of the 



tube or lid.  Use aseptic technique. 



• Fill the inner tube with sample until the level reaches the fill line.  Note:  After 



removing the cap from the inner tube, set it down directly on a clean surface.  



To avoid contamination, do not invert the cap. 



• Tightly screw the cap back on the inner tube.  Return the inner tube to the 



outer tube and screw the outer cap on tightly.  Allow the medium to dissolve 



slowly, and the ball to rise at its own speed.  DO NOT SHAKE OR SWIRL THE 



TUBE. 



• Label the outer tube with the date and sample origin. 



• Place the BART tube away from direct sunlight and allow to incubate at room 



temperature.  Check the BART visually for reaction daily. 



 



• Collect water samples for general minerals analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each general minerals analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 
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• Collect filtered water samples for CCR 17 metals analyses in 1-liter plastic sample 



bottles preserved with nitric acid to a pH of less than 2.  Collect one 1-liter plastic bottle 



for each CCR 17 metals analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for cyanide analyses in 500-ml plastic sample bottles preserved 



with NaOH.  Collect one 500-ml plastic bottle for each cyanide analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for total organic carbon analyses in two 40-ml VOA vials 



preserved with HCL.  Collect two 40-ml VOA vials for each total organic carbon 



analysis for each well sampled.  To avoid aeration, hold the glass vial at an angle so 



the stream of water flows down the side.  To eliminate any air bubbles, fill the vial until 



it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside down and 



tap it to check for air bubbles.  If there is any headspace in samples collected for VOC 



analyses, discard the original vial and use a new pre-acidified vial.  Repeat this 



procedure until a sample without headspace is obtained.  Label and place samples in 



a resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for fluoride, pH, specific conductance, color, and suspended 



solids analyses in unpreserved 1-liter plastic sample bottles.  Collect one 1-liter plastic 



bottle for each well sampled.  Label and place samples in a resealable plastic bag and 



store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total settleable solids analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for hardness, total silica, boron, and strontium analyses in 1-liter 



plastic sample bottles preserved with nitric acid to a pH of less than 2.  Collect one 
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1-liter plastic bottle for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for sulfide analyses in 500-ml plastic sample bottles preserved 



with zinc acetate and NaOH.  Collect one 500-ml plastic bottle for each sulfide analysis 



for each well sampled.  Label and place samples in a resealable plastic bag and store 



on ice in an ice chest immediately after collection. 



 



• Collect water samples for MBAS analyses in unpreserved 500 ml  plastic sample 



bottle.  Collect one 500-ml polyethylene or glass bottle for each MBAS analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Collect water samples for ammonium analyses in 500-ml plastic sample bottles 



preserved with sulfuric acid to a pH of less than 2.  Collect one 500-ml plastic bottle for 



each ammonium analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total coliform, pseudomonas, and heterotrophic plate count 



analyses in 100-ml bacti sample bottles preserved with Na2S2O3.  Collect one 100-ml 



bacti bottle for each total coliform, pseudomonas, and heterotrophic plate count 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total recoverable petroleum hydrocarbons analyses in 1-liter 



amber glass sample bottles preserved with hydrochloric acid.  Collect one 1-liter 



amber glass bottle for each total recoverable petroleum hydrocarbons analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Include one trip blank sample containing organic-free water for VOC analysis to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will 



be prepared by the primary analytical laboratory, using organic-free water. 



















From: Mayer, Kevin
To: Sayed, Safouh@DTSC; "Scott.warren@dtsc.ca.gov"; Peng, Ted@DTSC
Subject: Second of four - MACP Montrose section Sept 02 2014
Date: Monday, December 08, 2014 2:38:08 PM
Attachments: Pages 126 to 250 from 2014 09 02 Groundwater MACP.pdf
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• Collect duplicate groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if 



required, by alternately filling agency and H+A sample containers in sequential order 



for each parameter until all containers are filled. 



 



• Handle QA water samples in a manner identical to other water samples. 



 



• Attach labels to sample containers immediately after samples are collected.  Affix 



custody seals to the seal each sample container following collection of samples. 



 



• Record all pertinent data concerning each sample on the groundwater sampling 



information field data form (Table 11). 



 



• Record all pertinent data concerning blank samples on the appropriate field data log 



form (Table 12). 



 



• Record all pertinent data concerning duplicate samples on the appropriate field data 



log form (Table 13). 



 



• Record all pertinent data concerning laboratory split samples on the appropriate field 



data log form (Table 14). 



 



• Complete chain-of-custody record at each sample location prior to sampling at the next 



well. 



 



• Finalize chain-of-custody record (Table 15) at the completion of each sampling day. 
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• Package, store, and transport the samples to the laboratory at the conclusion of each 



sampling day.  The ice chests used to store samples for transmittal to the laboratory 



will be sealed closed with filament tape and at least two custody seals will be placed 



across the contact between the ice chest lid and the ice chest, on sides without 



hinges.  The custody seals will indicate whether any tampering occurred during 



handling and shipment.  Samples will be delivered to the laboratories within 



approximately 24 hours of sample collection. 



 



6.2.4  Sample Containers, Preservation, and Transmittal 



 



A list of the types and volumes of sample containers used for groundwater sampling has been 



prepared (Table 2).  The laboratory will prepare the sampling containers for each analysis in 



accordance with the applicable EPA method. 



 



The primary laboratory designated for analysis of groundwater samples with the exception of 



pCBSA analysis is Del Mar Analytical.  The primary laboratory designated for analysis of 



groundwater samples collected at the Site for pCBSA analysis is E.S. Babcock & Sons, Inc.  The 



designated split laboratory is West Coast Analytical Services, Inc., Santa Fe Springs, California. 



 



Upon collection, all samples will be sealed with custody seals, labeled, and stored on ice in ice 



chests until received by the laboratory.  Sample shipments will contain completed 



chain-of-custody records stored in resealable plastic bags for shipment to the laboratory 



(Table 15).  Each ice chest containing samples will be clearly labeled and sealed to prevent 



tampering.   



 



6.2.5  Equipment Decontamination 
 



Groundwater samples will be collected from monitor wells using dedicated or nondedicated 



pumps.  Groundwater sampling using dedicated pumps will not require equipment 



decontamination.  Non-dedicated pumps used for well purging will be decontaminated. 
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Non-dedicated sampling equipment will be decontaminated between monitor wells to be sampled 



during the monitoring round by using a non-phosphate detergent wash, followed by a tap water 



rinse and a final distilled water rinse.  Water generated during decontamination procedures will be 



containerized and stored in an on-site storage tank. 



 



6.2.6  Documentation 
 



Documentation required for groundwater sample collection includes field data forms, sample 



labels, custody seals, and chain-of-custody records.   



 



A record of sample identification numbers will be maintained on standardized field data forms 



(Tables 11, 13, and 14).  Additional field data include a record of significant events, observations, 



measurements, personnel, site conditions, sampling procedures, measurement procedures, and 



calibration records. 



 



All field data entries in the field notebook will be signed, dated, and kept as a permanent record.  



Erroneous entries will be corrected by crossing a line through the error and entering the correct 



information.  Corrections will be initialed by field personnel making the re-entry. 



 



Sample identification documents will be prepared so that sample identification and chain of 



custody are maintained and sample disposition is controlled.  The following sample identification 



documents are to be used: 



 



• Sample identification labels (Table 16); and 



• Chain-of-custody records (Table 15). 



 



Standard sample identification labels and chain-of-custody records will be used to record all 



information.  Sample documentation forms and labels will be completed with waterproof ink.  The 



sample documentation forms will accompany the samples to the laboratory.  Copies of the sample 



documentation forms will be retained by the samplers and sent directly to the Project Manager. 



 



Preprinted adhesive sample labels will be secured to the sample containers by field personnel.  



The following information will be recorded on the sample label: 
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• Sample location/identifier; 



• Depth at which sample was collected, if applicable; 



• Date and time sample was collected; 



• Analyses to be performed; 



• Preservation instructions; 



• Project number; 



• Sampler's initials; 



• Any other pertinent information; and 



• Any special instructions to laboratory personnel. 



 



Official custody of samples will be maintained and documented from the time of sample collection 



until the validation of analytical results.  The chain-of-custody record is the document that records 



the transfer of sample custody.  The chain-of-custody record also serves to cross-reference the 



sample identifier assigned with the sample identifier assigned by the laboratory.  The 



chain-of-custody record includes the following information: 



 



• Sample location/identifier; 



• Project number; 



• Sampling date; 



• Sampling personnel; 



• Shipping method; 



• Sample description; 



• Sample volume; 



• Number of containers; 



• Sample destination; 



• Preservatives used; 



• Analyses to be performed; 



• Special handling and reporting procedures; and 



• The identity of personnel relinquishing and accepting custody of the samples. 
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The sampling personnel will be responsible for the samples and will sign the chain-of-custody 



record to document sample transferal or transport.  Samples will be packaged in sealed 



containers for transport and dispatched to the appropriate laboratory for analysis with a separate 



chain-of-custody record and sample transmittal letter accompanying each shipment.  During 



transport, samples will be accompanied by the chain-of-custody record and sample transmittal 



letter. 



 



Once received at the laboratory, laboratory custody procedures apply.  It is the laboratory's 



responsibility to acknowledge receipt of samples and verify that the containers have not been 



opened or damaged.  It is also the laboratory's responsibility to maintain custody and sample 



tracking records throughout sample preparation and analysis.  A copy of the chain-of-custody 



record is then sent to the Project Manager. 



 



6.2.7  Quality Assurance 
 



QA for groundwater samples collected during routine groundwater monitoring will be 



accomplished by following the procedures described in this SOP and by monitoring laboratory QA 



procedures (Table 7).  In addition, the following field quality control methods will be implemented 



during sample collection: 



 



• Include one trip blank sample containing organic-free water for VOC analyses to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will be 



prepared by the analytical laboratory using organic-free water.  The purpose of the trip 



blank is to identify possible contamination associated with container preparation and 



sample transport. 



 



• Collect duplicate groundwater samples at a rate representing ten percent of the number 



of original groundwater samples for VOC, pCBSA, and organochlorine pesticide 



analysis. 
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• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples VOC, pCBSA, and organochlorine pesticide 



analysis. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if required, 



by alternately filling agency and H+A sample containers in sequential order for each 



parameter until all containers are filled. 



 



• Identify blank samples in the same manner as all other samples.  Identifiers will be 



determined prior to the sampling round and will be indicated to field sampling personnel 



prior to the start of sampling activities. 



 



• Additional QA/QC samples, including field blanks and/or equipment rinsate blanks, may be 



collected at the discretion of the Project Manager.  



 



• Prior to the start of a sampling round, the Project Manager will determine the sampling 



locations for split sample collection, field blank preparation, and duplicate sample 



collection, if required.  Additionally, the Project Manager will specify labeling procedures 



for these samples.  This information will be contained in the field notebooks issued to field 



sampling personnel prior to the start of sampling activities. 



 



6.3  MANAGEMENT AND DISPOSAL OF CONTAMINATED MATERIALS 



 



Water generated during decontamination procedures will be containerized and stored at the 



Property.  Spent health and safety equipment will be containerized and stored at the Property.  



Purge water from monitor wells will be contained at the wellhead and transported to a storage 



tank at the Property.  In the near term, purge water and decontamination water will be sent off-site 



for treatment.  Spent health and safety equipment will be disposed in accordance with Federal, 



State and Local regulations. 
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7.0  HEALTH AND SAFETY 
 



All on-site field work will be conducted in accordance with the Site-specific Health and Safety 



Plan (H+A, 2003a).  The Site-specific Health and Safety Plan will be included in the field version 



of the FSP.  A hospital route map has been prepared (Figure 19). 



 



On-site field personnel will have 40-Hour Hazardous Waste Operations and Emergency 



Response training and current 8-Hour Refresher Training in accordance with 29 CFR 1910.120.  



Field personnel will also have certification of current respirator fit-testing and first aid training. 
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8.0 REPORTING AND DATA MANAGEMENT 
 



Following completion of field activities, a report will be prepared and submitted to EPA.  The report 



will include descriptions of field activities, data collection, and the data collected.  Information to be 



provided as part of this report is specified in the UAO SOW Task 7.3.  This report will be provided 



to EPA 40 business days after completion of the sampling round. 



 



Data collected during this sampling round including water level data, parameter data collected 



during purging, and laboratory analytical data will be entered into the project database.  Data will 



be managed in accordance with the Data Management Plan, which is being prepared by 



Montrose in accordance with Section 4.0 of the general requirements of the UAO SOW. 
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DATA USES AND LIMITATIONS 
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PARAMETER USES LIMITATIONS 



 
Water Level Measurements 



 
• Preparation of water level elevation contour 



maps. 
 



• Determination of direction of groundwater flow. 
 



• Determination of horizontal and vertical hydraulic 
gradients. 



 
• Tracking of water levels over time at discrete 



point in the hydrostratigraphic unit (hydrograph). 
 



• Tracking changes in water table and effect on 
saturated thickness. 



 
• Calculation of volume of groundwater required for 



purging prior to groundwater sampling. 
 
 



 
• Precision of water level measurement is 0.01 foot. 



 
• Measured water level only representative of 



hydrostratigraphic unit screened at time of 
measurement. 



 
• Preparation of contour maps requires that water level 



elevations be interpolated between measurement 
locations. 



 
 



 
Groundwater Samples 



 
• Monitor concentrations of analyzed compounds 



dissolved in groundwater. 
 



• Preparation of compound concentration contour 
maps. 



 
• Tracking of groundwater quality over time at 



discrete point in the hydrostratigraphic unit 
(hydrograph). 



 
 



 
• Precision of each analysis varies by compound, 



analytical method, and laboratory capabilities. 
 



• Each analytical result only representative of location 
of well, hydrostratigraphic unit, and time of sampling.   



 
• Preparation of contour maps requires that 



groundwater concentrations be interpolated between 
sample collection locations. 



 
 











ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME



VOLATILE ORGANIC COMPOUNDS 8260B 2 X 40 ml VOA VIAL, TEFLON 
LINED SEPTUM



VIALS FILLED COMPLETELY, 
NO HEAD SPACE



HCl, COOL TO 4oC 14 DAYS



DDT, BHC, and Other Organochlorine Pesticides 8081A 1 X 1 LITER AMBER GLASS 
BOTTLE



BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 7 DAYS TO EXTRACT       
40 DAYS TO ANALYZE



PARACHLOROBENZENE SULFONIC ACID
(pCBSA)



Modified 314.0 1 X 500 ML PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 28 DAYS



BIOLOGICAL PARAMETERS-LABORATORY 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC
Total Kjeldahl Nitrogen (TKN) SM 4500-N-O,C 28 DAYS
Total Phosporus 365.3 28 DAYS
Orthophosphorus 365.3 2 DAYS
Nitrite 300.0 48 HOURS
Nitrate 300.0 1 X 250 ML PLASTIC BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS



BIOLIGICAL PARAMETERS-FIELD



BART Test Kit NA NA Collect and store samples in 
accordance with manufacture's 



recommendations



NA NA
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857.2003-16 Table 02.xls
11/13/03 Page 1 of 3











ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



ENGINEERING STUDIES ANALYSIS



GENERAL MINERALS 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC
Aluminum 6010B 6 MONTHS
Alkalinity SM 2320B 14 DAYS
Calcium 6010B 6 MONTHS
Chloride 300.0 28 DAYS
Potassium 6010B 6 MONTHS
Iron 6020B 6 MONTHS
Magnesium 6010B 6 MONTHS
Manganese 6010B 6 MONTHS
Sodium 6010B 6 MONTHS
Sulfate 300.0 28 DAYS
Total Dissolved Solids 160.1 7 DAYS



CALIFORNIA TITLE 22 METALS (CCR 17 METALS)* 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK FILTER, HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Antimony 6020B
Arsenic 6020B
Barium 6020B
Beryllium 6020B
Cadmium 6020B
Chromium 6020B
Cobalt 6020B
Copper 6020B
Lead 6020B
Molybdenum 6020B
Mercury 7470A 28 DAYS
Nickel 6020B
Selenium 6020B
Silver 6020B
Thallium 6020B
Vanadium 6020B
Zinc 6020B



FOR METALS, INSTRUCT LAB TO FILTER 
AND ACIDIFY UPON RECEIPT.



If not filtered in field, do not place in acidified 
sample bottle and instruct lab to filter and acidify 



upon receipt.
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



OTHER PARAMETERS



Cyanide 9014 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK NaOH, COOL TO 4oC 14 DAYS
Total Organic Carbon 415.1 2 x 40 ML VOA VIAL VIALS FILLED COMPLETELY, 



NO HEAD SPACE
HCl, COOL TO 4oC 28 DAYS



Fluoride 300.0 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 28 DAYS
pH 150.1 IMMEDIATELY
Specific Conductance 120.1 28 DAYS
Color SM 2120B 48 HOURS
Suspended Solids 160.2 7 DAYS
Sulfide 376.2 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK ZINC ACETATE AND  NaOH, COOL TO 40C 7 DAYS
Total Settleable Solids 160.5 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 48 HOURS
Hardness SM 2340B 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK  HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Total Silica 6010B 6 MONTHS
Boron 6010B 6 MONTHS
Strontium 6010B 6 MONTHS
MBAS (Surfactants) 425.1 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS
Ammonium 350.3 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC 28 DAYS
Total coliform SM 9221E 1 X 100 ML BACTI BOTTLE FILLED TO TOP COOL TO 40C, Na2S2O3 30 HOURS
Pseudomonas SM 9213F 30 HOURS
Heterotrophic Plate Count SM 9215B 30 HOURS
Total Recoverable Petroleum Hydrocarbons 418.1 1 X 1  LITER AMBER GLASS BOTTLE FILLED TO NECK COOL TO 40C, HCL 28 DAYS



FOOTNOTES



   (<) = Less than
DDT = Dichlorodiphenyltrichloroethane
BHC = Hexachlorocyclohexane
      oC = degrees Celsius
    EPA = U.S. Environmental Protection Agency
    HCl = Hydrochloric Acid
    HDPE = High Density Polyethylene
    lab = Laboratory
    ml = Milliliter
    VOA = Volatile Organic Analysis
    NA = Not Applicable
H2SO4 = Sulfuric Acid
NaOH = Sodium Hydroxide
HNO3 = Nitric Acid
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WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



UBE-1 04/02/91 94.3 8 60.7 - 90.7 
     



UBT-1 09/22/89 99 6 60 - 91 
UBT-2 09/16/89 99 4 50 - 91 
UBT-3 09/12/89 99 4 60 - 91 



     
MW-1 04/26/85 76.6 4 63 - 73 
MW-2 04/27/85 77.5 4 66.7 - 76.7 
MW-3 04/26/85 75 4 64.4 - 74.4 
MW-4 04/26/85 75.3 4 64.9 - 74.9 
MW-5 04/25/85 72.4 4 61.5 - 72.5 
MW-6 11/17/88 85 4 65 - 80 
MW-7 11/18/88 85 4 65 - 80 
MW-8 05/10/89 85 4 65 - 80 
MW-9 05/09/89 85 4 66 - 81 



MW-10 11/22/88 83 4 62 - 77 
MW-11 11/23/88 84 4 62 - 77 
MW-12 11/19/88 85 4 61 - 76 
MW-13 11/15/88 81 4 62 - 77 
MW-14 11/21/88 80 4 58 - 73 
MW-16 03/31/90 78 4 59 - 76 
MW-17 04/02/90 83 4 65 - 81 
MW-19 03/30/90 80 4 63 - 79 
MW-20 04/04/90 74 2 57 - 73 
MW-21 03/28/90 73 4 54 - 70 
MW-22 04/01/90 74 4 57 - 73 
MW-23 08/03/89 80 4 60 - 75 
MW-24 08/04/89 68 4 49 - 64 
MW-25 08/05/89 75 4 56 - 71 
MW-26 08/06/89 80 4 59 - 74 
MW-27 09/19/91 77 4 59 - 75 
MW-28 11/16/91 74 4 54 - 71 
MW-29 09/18/91 75 4 57 - 73 
MW-30 09/20/91 80 4 54 - 70 



     
BF-1 12/11/86 126.5 4 113.5 - 124.0 
BF-2 12/09/86 128 4 114.0 - 124.5 
BF-3 12/05/86 125.5 4 113.5 - 124.0 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



BF-4 12/08/86 126 4 112 - 123 
BF-5 01/14/89 135 4 122 - 132 
BF-6 12/03/88 132 4 115 - 125 
BF-7 12/09/88 119 4 106 - 116 
BF-9 01/03/89 129 6 107 - 128 



BF-10 12/01/89 131 4 120 - 130 
BF-11 12/06/89 124 4 104 - 124 
BF-12 11/30/89 120 4 110 - 120 
BF-13 11/01/89 138 4 117 - 137 
BF-14 10/04/89 122 4 111 - 121 
BF-15 10/10/89 114 4 98 - 113 
BF-16 12/16/89 130 4 103 - 124 
BF-17 12/18/89 124 4 100 - 120 
BF-19 06/26/91 135 4 128 - 133 
BF-20 08/14/91 130 4 110 - 129 
BF-21 05/24/91 123 4 96 - 121 
BF-22 06/12/91 120 4 87 - 117 
BF-23 06/17/91 120 4 101 - 116 
BF-24 05/17/91 122 4 96 - 121 
BF-25 06/20/91 115 4 94 - 104 
BF-26 08/28/91 110 4 90 - 105 
BF-27 07/11/91 122 4 101 - 121 
BF-28 07/18/91 115 4 95 - 110 
BF-29 08/06/91 126 4 100 - 120 
BF-30 08/19/91 120 4 82 - 113 
BF-31 08/22/91 135 4 105 - 135 



BF-32A 12/09/93 120 4 65 - 115 
BF-33 09/05/91 101 4 60 - 100 



     
G-1 11/26/86 164.5 4 140.5 - 161.0 
G-2 11/16/86 180 4 155.0 - 175.5 
G-3 12/01/86 170 4 145.5 - 166.0 
G-4 01/17/89 195 4 154 - 194 
G-5 12/07/88 194 4 151 - 190 
G-6 12/12/88 192 4 149 - 190 
G-8 12/13/89 181 4 140 - 180 
G-9 12/04/89 213 4 171 - 213 



G-11 11/04/89 218 4 177 - 217 
G-12 10/21/89 198 4 158 - 198 



     
Note:  Refer to page 3 of this table for footnotes.  
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TABLE 3 
 



WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



G-13 10/07/89 197 4 157 - 197 
G-14 08/30/91 196 4 155 - 195 
G-15 08/09/91 184 4 142 - 182 
G-16 06/06/91 187 4 145 - 185 
G-17 06/29/91 213 4 172 - 212 
G-18 05/30/91 202 4 161 - 201 
G-19 07/25/91 187 4 145 - 185 



     
LG-1 11/12/86 211 4 188.5 - 209.0 
LG-2 12/21/88 207 4 185 - 205 



     
LW-1 08/24/89 251 4 230 - 250 
LW-2 08/31/89 253 4 232 - 252 
LW-3 11/18/89 261 4 238 - 259 
LW-4 09/09/91 246 4 225 - 245 
LW-5 09/17/91 251 4 230 - 250 
LW-6 09/21/91 256 4 235 - 255 
LW-7 09/24/91 251 4 230 - 250 



     
 
 
 
 
 
 
FOOTNOTES 
 
 Ft bls = Feet below land surface 
 NM  = Not measured  
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UNIT VOCs pCBSA DDT-BHC



MW-1 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast corner of Property, Confirm the lateral 
extent of BHC



MW-2 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-3 upper Bellflower aquitard X X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations, Confirm the lateral extent of BHC, Verify historical detection of DDT



MW-4 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-5 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC



MW-6 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations south of Jones Chemical, Confirm the lateral 
extent of BHC



MW-7 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-8 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-9 upper Bellflower aquitard X X X
Confirm MCB and pCBSA concentrations north of the Property, Evaluate TCE 
concentrations from upgradient sources, Confirm the lateral extent of BHC, Verify historical 
detection of DDT



MW-10 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-11 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-12 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-13 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC



MW-14 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



MW-16 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-17 upper Bellflower aquitard X X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC, Verify historical detection of DDT



MW-19 upper Bellflower aquitard X X Confirm upgradient MCB and pCBSA concentrations north of the Property 
MW-20 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product
MW-21 upper Bellflower aquitard Well not scheduled to be sampled, east of MW-28 which was sampled in 2002



MW-22 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



MW-23 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002
MW-24 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-25 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations, Confirm the lateral extent of BHC



MW-26 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-27 upper Bellflower aquitard X X X Confirm upgradient MCB and pCBSA concentrations northeast of the Property, Evaluate 
TCE concentrations from upgradient sources, Confirm the lateral extent of BHC



MW-28 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-29 upper Bellflower aquitard Well not scheduled to be sampled, nearby Del Amo Well SWL0025 provides data for this 
portion of the plume



MW-30 upper Bellflower aquitard X X X Confirm concentrations along the southeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-1 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm upgradient MCB and 
pCBSA concentrations northwest corner of Property 



BF-2 Bellflower sand X X X Confirm MCB and pCBSA concentrations southern Property boundary, Confirm the lateral 
extent of BHC



BF-3 Bellflower sand X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



BF-4 Bellflower sand X X X Confirm MCB and pCBSA concentrations on-Property, Confirm the lateral extent of BHC, 
Verify historical detection of DDT



BF-5 Bellflower sand X X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-6 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-7 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-9 Bellflower sand X X X Confirm MCB and pCBSA concentrations beneath source area, Confirm the lateral extent 
of BHC, Verify historical detection of DDT



BF-10(a) Bellflower sand X X Confirm concentrations along the  flank of the MCB and pCBSA plumes



BF-11 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-12 Bellflower sand X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



BF-13 Bellflower sand Well not scheduled to be sampled, nearby Del Amo Well SWL0013 provides data for this 
portion of the plume



BF-14 Bellflower sand X X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes, Confirm the 
lateral extent of BHC



BF-15(a) Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-16 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



BF-17 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-19 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-20 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-21 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-22 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-23 Bellflower sand Well not scheduled to be sampled because it was sampled in 2002
BF-24 Bellflower sand X X Confirm concentrations along the axis of the MCB and pCBSA plumes



BF-25(a) Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-26 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-27 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-28 Bellflower sand X X X Confirm downgradient MCB and pCBSA concentrations, Verify historical detection of BHC
BF-29 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-30 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



BF-31(a) Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-32A Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-33 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



G-1 Gage aquifer X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



G-2 Gage aquifer X X X Confirm MCB and pCBSA concentrations, southeast corner of Property, Verify historical 
detection of DDT



G-3 Gage aquifer X X Confirm  MCB and pCBSA concentrations, southwest corner of Property 
G-4 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



G-5 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-6 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-8 Gage aquifer X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



G-9(a) Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-11(a) Gage aquifer X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes



G-12 Gage aquifer Well not scheduled to be sampled, nearby Del Amo Well SWL0034 provides data for this 
portion of the plume



SWL0034 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-13(a) Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-14 Gage aquifer Well not scheduled to be sampled because it was sampled in 2002, Del Amo will sample 
this well



G-15 Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-16(a) Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-17 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
G-18 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-19 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
LG-1 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer
LG-2 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer



LW-1(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations beneath source area
LW-2(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-3(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations northeast of the Property 
LW-4(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-5 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002
LW-6 Lynwood aquifer X X Confirm MCB and pCBSA concentrations, northeast corner of Property 
LW-7 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002



NOTE: 
(a) Samples will also be collected from these wells for biological fouling evaluation and engineering studies.  See Table 2 for list of analysis.
(b) Samples will also be collected for these wells for engineering studies.  See Table 2 for list of analyses.



FOOTNOTES



MCB = Chlorobenzene VOCs = Volatile organic compounds
pCBSA = para-Chlorobenzene sulfonic acid DDT-BHC = Dichlorodiphenyltrichloroethane and hexachlorocyclohexane (Lindane)
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TABLE 5 
 



 WATER LEVEL INDICATOR 
 CALIBRATION DOCUMENTATION FORM 



 
 
 PROJECT NUMBER:  
 



 
 
 



DATE 



 
 
 



TIME 



 
WATER LEVEL 



INDICATOR 
TYPE 



 
WATER LEVEL 



INDICATOR 
NUMBER 



 
 



CALIBRATION 
METHOD 



 
CALIBRATED 



BY 
(INITIALS) 



 
 
 



REMARKS 
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TABLE 6 



 
STATIC WATER LEVEL DATA SHEET 
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 MONTH/YEAR:   



 PROJECT NUMBER:   



 METHOD OF MEASUREMENT/SOUNDER IDENTIFIER:   



 



 
 
 



WELL 
IDENTIFIER 



 
 
 
 



DATE 



 
 
 
 



TIME 



 
 
 



REFERENCE 
POINT 



 
REPORTED 



TOTAL DEPTH 
OF WELL 
(feet bls) 



DEPTH TO 
WATER FROM 
REFERENCE 



POINT 
(feet) 



 
DEPTH TO 
PRODUCT 
(feet bls) 



 
REFERENCE 



POINT 
ELEVATION 



(feet msl) 



 
WATER 
LEVEL 



ELEVATION 
(feet msl) 



 
PREVIOUS 



DEPTH 
TO WATER 



(feet) 



 
 



CHANGE IN 
WATER LEVEL 



(feet) 



 
 
 
 



COMMENTS 



 
 
 
 



INITIALS 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



 
 
FOOTNOTES 
 
 msl = Mean sea level 
 bls = Below land surface 











PROCEDURE      
EQUIPMENT CHECK AND/OR 



CALIBRATION  
OPERATIONAL  
PROCEDURE PERSONNEL   



DATA 
STORAGE 
SYSTEM PRECISION   ACCURACY             



Water Level Measurement Electric water level sounder, steel 
tape, interface probe



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy, 
electronic



0.01 foot +0.1 foot



Water Sample Collection 
(excludes determination of 
electrical conductivity, pH, 
and temperature)



Depth specific sampling devices, 
sample bottles, shipping 
containers, transmittal forms, 
chain-of-custody records, field 
forms



SOP Hydrogeologist, 
field technician



Hard copy NA NA



Electrical Conductivity Conductivity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +5 umhos 
when scale 
units are x1



+10 umhos 
when scale 
units are x1



Turbidity Turbidity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



Dissolved Oxygen Photometric meter, appropriate 
filters,  high and low range 
ampoules, field form



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



pH pH meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.05 unit 0.5 unit



Temperature Field thermometer, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.1oC +0.5oC



FOOTNOTES



SOP = Standard Operational Procedure umhos = Micromhos
   NA = Not Applicable oC = Degrees Celsius
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TABLE 7



FIELD PROCEDURES AND QUALITY ASSURANCE OBJECTIVES
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TABLE 8 



 
ELECTRICAL CONDUCTIVITY METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
 



DATE 



 
 



TIME 



EC STANDARD 
SOLUTION 



(umhos/cm @ 25ºC) 



TEMPERATURE 
OF SOLUTION 



ºC 



EC METER 
READINGS 
(umhos/cm) 



 
REDLINES 



(Y/N) 



BATTERY 
GOOD 
(Y/N) 



 
METER 
TYPE 



 
METER 



SERIAL # 



 
 



COMMENTS 



 
 



INITIALS 



           



           



           



           



           



           



           



           



           



           



           



           



           



           



 
FOOTNOTES 
 
 umhos/cm = Microhmos per centimeter 
 °C = Degrees Centigrade 
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TABLE 9 
 



pH METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
DATE 



 
TIME 



 
pH BUFFER 



TEMPERATURE 
OF BUFFER, ºC 



 
pH READING 



 
METER TYPE 



METER 
SERIAL 



NO. 
 



COMMENTS 
 



INITIALS 



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



 
FOOTNOTE 
 
 ºC = degrees Celsius 
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 TABLE 10 Project __________ 
 
 INSTRUMENT CALIBRATION LOG FOR GROUNDWATER SAMPLING 
 
 DISSOLVED OXYGEN METER CALIBRATIONS 
 (AIR METHOD) Page  ____ of ____ 
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DATE 



 
 



TIME 



 
METER 
MODEL 



 
TEMP 
(ºC) 



 
ELEVATION 



(ft msl) 



SOLUBILITY 
OF 



OXYGEN (a) 



ALTITUDE 
CORRECTION 



FACTOR (b) 



CALIBRATION 
VALUE(c) 



(mg/l) 



 
 



COMMENTS 



 
 



INITIALS 
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
 
FOOTNOTES 
 
(a) Solubility of oxygen. 
(b)  Altitude correction factor. 
(c) Calibration value determined by multiplying solubility value by altitude correction factor. 
 
 ºC = degrees Celsius 
 ft msl = Feet mean sea level 
 mg/l = Milligrams per liter 
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 HARGIS + ASSOCIATES, INC. TABLE 11 
GROUNDWATER SAMPLING INFORMATION FORM 



 
 WELL ID:  
  
STATIC DTW   FT VOLUME OF WATER IN CASING   GAL  DATE:   



TD CASING   FT 3 CASING VOLUMES   GAL   



FT OF WATER   FT MONITOR WELL RECHARGE RATE   SLOW   FAST  INITIALS:  



CAPACITY OF CASING   GAL/FT PURGE METHOD   BAILED   PUMPED  



     
 



. . . . FIELD PARAMETERS . . . . 
 



APPROX. 
GALLONS 



APPROX. 
CASING 



VOLUMES 



 



BEGIN PURGING @    HRS 
TIME T° (        ) pH EC O.R.P. D.O. TURB. PURGED PURGED COMMENTS  



           



          STOP PURGING @ HRS 



           



           



          GALLONS PURGED  



           



          CASING VOLS PURGED  



           



           WL FT@  HRS 



          WEATHER CONDITIONS 



           



          TIME  TEMP  



           



          SKIES  



           



          WIND (mph) FROM  



           



           



          AIR MONITORING PID/FID ppm 



           



 NOTES     VAULT  BKGD  
SAMPLE COLLECTION SAMPLE TIME  (Color, odor, sand & silt content, factors possibly affecting samples, condition of vault, wellhead,  
      ANALYSIS       QUANTITY            TYPE   sampling apparatus, etc.) BREATHING ZONE  



       
       DISCHARGE WATER  
        
        
       HEALTH & SAFETY EQUIPMENT 
       (circle) 
DUPLICATES / SPLITS / BLANKS? Y N 
If yes, complete appropriate forms. 



     RESPIRATORS  GLOVES 
TYVEK  GOGGLES 
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TABLE 12 



 
BLANK SAMPLE LOG FORM 
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 PROJECT NUMBER:              
 
 MONTH/YEAR: 
                                       
 PAGE            OF              
 
 



 
DATE 



TYPE BLANK 
(Field, Trip, 



Rinsate) 
 



TIME 



 
PREPARATION 



LOCATION 



 
SAMPLE 



IDENTIFIER 



 
ANALYTICAL 



METHOD 



 
BLANK WATER 



SOURCE & DATE 



 
BATCH 



NUMBER 



 
COMMENTS AND SAMPLING 



CONDITIONS 
 



INITIALS 
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TABLE 13 



 
DUPLICATE SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 



 



SAMPLE DATE 
SAMPLE TIME  



ACTUAL / REPORTED 



 



SAMPLE 
LOCATION 



 



SAMPLE IDENTIFIER 



 



ANALYTICAL METHOD 



 



COMMENTS 



 



INITIALS 
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TABLE 14 



 
LABORATORY SPLIT SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 
 



DATE TIME SAMPLE LOCATION LABORATORY ANALYTICAL METHOD COMMENTS INITIALS 
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TABLE 15 
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TABLE 16.  SAMPLE IDENTIFICATION LABEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 HARGIS + ASSOCIATES, INC. 
Mission City Corporate Center 
2365 Northside Drive, Suite C-100 
San Diego, CA  92108 
Phone:  619.521.0165 



________________________________ 
Client Date 



________________________________
H+A Project No. Sample ID 
________________________________  
Initials Time 
________________________________ 
Analyze for: 



________________________________ 
Preservative/Special Instructions: 
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FINAL 



QUALITY ASSURANCE PROJECT PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 



1.0  INTRODUCTION 



 



 



This Quality Assurance Project Plan (QAPP) has been prepared for Montrose Chemical 



Corporation of California (Montrose) in accordance with the requirements outlined in Section 7.0 



of the Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" (CPA) refers to an approximate 



two-acre portion of the Property where most of the manufacturing operations were performed 



historically. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 



additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 
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the purposes of this QAPP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose.  



 



In addition, the term dichlorodiphenyltrichloroethane (DDT), or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC), or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentration of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  SUPPORTING DOCUMENTS 



 



This QAPP was developed in accordance with the EPA guidance document “EPA Guidance for 



Quality Assurance Project Plans, Document Control No. EPA QA/G-5” (EPA, 1998a).  Site 



specific documentation is also provided in the “Final Remedial Investigation Report for the 



Montrose Superfund Site, Los Angeles, California” (EPA, 1998b), and in the accompanying 



“Field Sampling Plan, Baseline Groundwater Sampling, Montrose Site, Torrance, California” 



(Hargis + Associates, Inc. [H+A], 2003B). 



 



1.4  BACKGROUND 



 



Background information related to the Site is outlined in the Field Sampling Plan (FSP) 



(H+A, 2003b). 
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1.4.1  Site Description 



 



A description of the Site is provided in Section 2.1 of the FSP (H+A, 2003b). 



 



1.4.2  Previous Investigations 



 



Previous groundwater investigations at the Site are summarized in Section 2.5 of the FSP and 



in the Remedial Investigation (RI) report (EPA, 1998b, H+A, 2003b).  Groundwater data 



obtained from these investigations are contained in the Montrose Groundwater database, 



described in the Data Management Plan being prepared by Montrose. 



 



1.4.3  Geologic and Hydrogeologic Conditions 



 



The geologic setting, stratigraphy, and hydrogeologic conditions at and in the vicinity of the Site 



are described in Sections 2.2 and 2.3 of the FSP (H+A, 2003b). 
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2.0  DATA QUALITY OBJECTIVES 



 



 



The data quality objectives (DQOs) for this study were developed in accordance with the EPA 



guidance document “Guidance for the Data Quality Objectives Process”, EPA QA/G-4 



(EPA, 2000).  The DQO process outlined in the EPA guidance is designed to provide systematic 



planning in data collection efforts.  The data collection efforts resulting from such planning 



should support the decision making process.  This section of the Montrose QAPP is designed to 



parallel the EPA guidance for the DQO process to the extent possible.  Therefore, this section 



will discuss the steps specified in the DQO process as outlined in the EPA guidance (EPA, 



2000).  As described by EPA, the DQO process is especially designed to address problems that 



require making a decision between two clear alternatives.  However, the principles used in the 



DQO process are also applicable to programs with objectives other than decision making, such 



as this Baseline Sampling.  The basic steps in the DQO process are: 



 



1) State the Problem 



2) Identify the Decision 



3) Identify the Inputs to the Decision 



4) Define the Boundaries of the Study 



5) Develop a Decision Rule 



6) Specify Tolerable Limits on Decision Errors 



7) Optimize the Design for Obtaining Data 



 



2.1  STATE THE PROBLEM 



 



The data collection activity addressed in this document is the Baseline Sampling, which is 



defined as Task 7 of the UAO SOW (EPA, 2003).  The principal objective for these data is to 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 6  
11/13/03  



 



Project Name: Montrose 
Section No. 2.0 
Revision No. 0.0 
Revision Date 11/13/2003 



serve as the baseline for future compliance and operational monitoring.  As a comprehensive 



round of groundwater monitoring and sampling has not been performed recently, this baseline 



will provide data on the current hydrogeologic and water quality conditions.  The data will also 



be used in the remedial design modeling program, to evaluate whether or not additional wells 



are needed for monitoring in accordance with UAO SOW Task 11, and whether or not additional 



wells are needed to define the extent of the pCBSA plume in accordance with UAO SOW 



Task 1.2 (EPA, 2003).   



 



2.2  IDENTIFY THE DECISION 



 



As noted in the EPA guidance, the DQO process is particularly designed to address problems 



that require making a decision between two clear alternatives.  However, the principles of 



systematic planning and the DQO process are applicable to all scientific studies (EPA, 2000).   



Therefore, the DQO process will be applied to this phase of data collection to the extent 



practicable. 



 



As part of the decision process, the planning team and decision makers should be identified.  



For this project, the members of the planning team include hydrogeologists from H+A, Montrose 



Chemical Corporation personnel, and EPA personnel including the Remedial Project Manager 



and Quality Assurance Management Section representatives.  Decisions will be made by 



consensus between the EPA, Montrose, and H+A. 



 



The baseline sampling will provide current groundwater quality and water level data for the 



remedial design modeling program.  Based on analysis of the results of the sampling activities, 



the current location of the contaminant plume and the chemical concentration within the 



contaminant plume will be established.  Changes in chemical concentrations will be compared 



to historical data and current remedial action levels.  Comparisons will be conducted on both a 
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well by well basis.  Additionally an evaluation of the overall changes, if any, of the plumes will be 



assessed.   



 



The sampling will provide a baseline for compliance and operational monitoring to be performed 



in accordance with the MACP.  An objective of the sampling is to obtain data sufficient to 



monitor changes in the lateral and vertical distribution of chemicals in groundwater at the Site.  



The data will also be used to evaluate the need for additional monitoring wells.   



 



2.3  IDENTIFY THE INPUTS TO THE DECISION 



 



Baseline Sampling will consist of water level measurement and groundwater sampling as defined 



in the FSP.  Water levels will be measured in all 85 Montrose monitor wells.  Groundwater 



samples will be collected from 71 Montrose monitor wells and one Del Amo monitor well during 



Baseline Sampling as specified in the FSP.  In order to meet the objectives outlined in Section 



1.2, groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



modified EPA Method 314.0; for DDT and its isomers and metabolites; BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A..  Tables 4 through 9 included in this QAPP 



summarize the analytical methods to be used, and the analytes for each method.  The following 



summarizes the information included in the tables: 



 



TABLE ANALYTICAL METHOD INFORMATION 



4 VOCs 



5 Organochlorine Pesticides 



6 PCBSA 



7 General Minerals 



8 Other Parameters 



9 California Title 22 Metals 
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The selected analyses are based on the known contaminants released at the Site and the 



historical concentrations of those contaminants in groundwater.  Additional analyses will be 



performed in support of the remedial engineering activities, and to assist in optimizing 



reinjection of treated water to reduce biofouling.  These analyses are described in the FSP. 



 



2.4  DEFINE BOUNDARIES OF THE STUDY 



 



Monitor wells are located across the Site, and are screened in the following hydrostratigraphic 



units: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer. 



 



Water levels will be measured in all Montrose monitor wells as described in the FSP.  



Groundwater samples will be collected from selected Montrose monitor wells as described in 



the FSP. 



 



Project specific goals for the detection limit of each analyte will be the in situ groundwater 



standards (ISGS).  Where applicable, the ISGS for VOCs are included in Table 4, and the ISGS 



for organochlorine pestcides are included in Table 5.  The project goals for accuracy, precision, 



and completeness are also included in Tables 4 through 9.  The proposed methods and 



corresponding method detection limits have been set to be below the ISGS for VOCs and 



organochlorine pesticides. 



 



The baseline groundwater sampling program will be implemented after EPA has approved this 



QAPP and the associated FSP. 
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2.5  DEVELOP A DECISION RULE 



 



The proposed baseline data collection is designed to establish baseline groundwater quality 



conditions, and to provide an evaluation of the current lateral and vertical distribution of VOCs, 



pCBSA, and BHC in groundwater..  This monitoring and sampling will provide a basis for future 



work at the site and will support the development of the MACP.  The data developed by the 



baseline sampling will be integral to future decisions on remedial activities.  The baseline 



sampling data will also be used in the future to evaluate water level and water quality trends. 



 



The following provides a summary of the purposes of the baseline sampling, and the associated 



decision: 



 



PURPOSE DECISION 
 
• Data will be used to provide baseline 



plume definition data for the RD 
model. 



 
• Determine if additional wells are 



necessary for RD modeling. 



 
• Data will be used to evaluate the 



extent of TCE in the areas adjacent 
to and upgradient of the Montrose 
property. 



 
• Determine if the locations of 



proposed wells outlined in the TCE 
workplan need to be moved based 
on the chemical concentration data 
from the wells on and adjacent to the 
Montrose property. 



 
• Data will be used to define the 



pCBSA plume. 



 
• Determine the location and number 



of monitor wells to monitor pCBSA in 
accordance with the requirements of 
the Record of Decision (ROD), 
Section 13, Provision 12 (pages 13-
23 and 1324). 
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2.6  SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 



 



Results of this data collection and evaluation effort will provide information for future remedial 



decisions and activities.  This baseline evaluation of current site conditions will be assumed to 



be true. 



 



Although there is no specific decision that will result from the baseline sampling program, 



acceptable limits on the data itself are discussed in the Data Acquisition section of this QAPP 



(Section 4.0).  Although the complete range of variables for the parameters to be collected is not 



known, previous sampling and laboratory analyses have provided the basis for determining 



which analyses will be performed as part of the baseline study.  Previous sampling and 



laboratory analyses results, as summarized in the RI report, provide an approximation of the 



expected ranges of concentrations of contaminants in groundwater at the Site, as well as the 



expected ranges of water level elevations in the various hydrostratigraphic units underlying the 



Site (EPA, 1998b). 



 



2.7  OPTIMIZE THE DESIGN FOR OBTAINING DATA 



 



Based on results of the Baseline Sampling, additional monitor wells may be required.  Additional 



wells may be required to evaluate the extent of pCBSA in accordance with UAO SOW Task 1.2 



(EPA, 2003).  Additional wells may also be required to meet the objectives of the MACP, to be 



prepared by EPA, in accordance with UAO SOW Task 11 (EPA, 2003).  The decisions 



regarding whether or not additional wells will be installed, and the monitoring and sampling 



schedule for those wells, will be made following the Baseline Sampling. 



 



Groundwater samples will be collected from 71 of the Montrose monitor wells and one Del Amo 



monitor well in order to meet one or more of the objectives as follows:    
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In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells, and 5 Lynwood aquifer monitor wells.  The rationale for sampling 



the specified wells is provided in Table 4 of the FSP.  The locations of the wells in relationship to 



the chlorobenzene and pCBSA plumes for the upper Bellflower aquitard, Bellflower Sand, Gage 



aquifer, and Lynwood aquifer have been provided in the FSP.   



 



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well.  The locations of these 



wells are shown on Figures 11 through 12 of the FSP.  The rationale for sampling the specified 



wells is provided in Table 4 of the FSP.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well.  The locations of these wells are shown on 



Figures 13 through 17 of the FSP.  The rationale for sampling the specified wells is provided in 



Table 4 of the FSP.   



 



To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18 of the FSP. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are also 



provided on Figure 18 of the FSP. 
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3.0  TASK MANAGEMENT 



 



 



This section describes the overall structure of the project in terms of its management team and 



its quality assurance (QA) team, and provides an overview of the tasks to be performed under 



the FSP.  In addition, this section describes the types of data that will be generated in the 



course of this monitoring program, as well as the data quality requirements that will allow these 



data to be interpreted and integrated into a conceptual understanding of subsurface processes 



that govern the movement of groundwater and COCs in groundwater. 



 



3.1  TASK ORGANIZATION 



 



A project organization chart has been prepared for the tasks specified in the FSP, and lists H+A, 



EPA, and subcontractor personnel responsible for implementation of field and QA activities 



(Figure 1).  QA activities at the Site will be overseen by a QA team comprising the following 



project personnel:  Project Manager, Technical Directors, QA Managers, and Field Task 



Managers.  The QA team is responsible for ensuring that valid measurement data are obtained 



and for routinely verifying laboratory and field measurement data.  The following sections 



describe the responsibilities of the individual members of the QA team.  



 



3.1.1  Project Manager 



 



The Project Manager is responsible for general project supervision, including reviewing the 



activities of the QA Manager and the individual Field Task Managers.  The Project Manager will 



directly perform or supervise the performance of the following: 



 



• Coordinate and oversee project-related activities and data management. 
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• Ensure that the procedures specified in this QAPP and in the FSP are implemented and 



that all activities conducted at the Site meet stated objectives. 



 



• Determine sampling and analytical strategies with the assistance of the QA team. 



 



• Ensure that data meet project specific objectives. 



 



• Review data quality verification results. 



 



• Review and approve project documents. 



 



• Approve, designate, and monitor corrective action of all field and office activities, as 



needed. 



 



• Act as H+A liaison to Montrose and EPA. 



 



3.1.2  EPA Project Manager 



 



The EPA Project Manager bears overall responsibility for the direction of the scope of work to 



be performed for the project.  The EPA Project Manager provides final review and approval of 



the field sampling plan and associated QAPP, and the reports that will be generated upon 



conclusion of each groundwater sampling event.  The EPA Project Manager provides 



coordination of the overall project, and provides consultant overview and direction. 
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3.1.3  Technical Directors 



 



The Technical Directors will review the implementation of field, laboratory, and office procedures to 



ensure that the proposed work is conducted in accordance with methods and procedures 



designated in the FSP and this QAPP.  The Technical Directors will be available to assist the 



Project Manager as needed to evaluate data quality with respect to project objectives and to 



interpret data generated during groundwater sampling. 



 



3.1.4  Quality Assurance Managers 



 



The H+A QA Manager is responsible for informing field personnel of the quality control (QC) 



practices to be employed prior to field work; performing and overseeing QA/QC functions 



throughout field and laboratory activities; and communicating QA/QC status and requirements to 



the Project Manager and, if required, to Technical Directors.  The QA Manager will directly 



perform or supervise the performance of the following: 



 



• Coordinate QA/QC functions with the Project Manager. 



 



• Review and approve all QA/QC documents pertaining to Site activities. 



 



• Review and approve all modifications to this QAPP, as necessary, and distribute 



modifications to all parties. 



 



• Coordinate all field sampling efforts with the analytical laboratory. 



 



• Maintain a record of all samples submitted for analysis to the laboratory, the analyses 



performed, and the final results. 
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• Ensure that proper sample custody procedures are followed. 



 



• Review chain-of-custody records and sample transmittal documents for completeness. 



 



• Ensure that appropriate field measurement data and analytical laboratory data are 



entered, stored, and maintained. 



 



• Perform the verification and validation of the quality of data and review analytical results 



with project personnel. 



 



• Monitor progress in correcting laboratory deficiencies, if necessary. 



 



The H+A QA Manager and other members of the H+A QA team will be assisted as needed by a 



consulting QA Manager for Laboratory Data Consultants, Carlsbad, California (LDC).  The LDC 



QA Manager will be available to review verification and validation of the quality of data in order 



to assure that data quality achieved during field and laboratory procedures meets DQOs 



designated for the project. 



 



The EPA Project QA Officer will be responsible for review of QA documents, including QAPPs, 



submitted pursuant to a Task Assignment.  The EPA Project QA Officer provides comments and 



recommendations to the EPA Project Manager regarding appropriate methodologies, reporting 



limits, sampling, and preservation techniques, DQOs, and other chemistry related issues.  The 



EPA Project QA Officer performs data validation tasks or assigns and supervises EPA data 



validation tasks as requested by the EPA Project Manager. 
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3.1.5  Field Task Managers 



 



Field Task Managers are responsible for overseeing all field activities, for communicating field 



activities with the Project Manager, and for coordinating all sampling efforts with the H+A QA 



Manager and the analytical laboratories.  The Field Task Managers, to be assigned prior to 



scheduled activities, will: 



 



• Contact off-site private property or facility owners and obtain permission to conduct field 



activities, if required. 



 



• Coordinate field activities with all permitting agencies and subcontractors and establish 



contractual agreements, as necessary. 



 



• Provide training for all sampling personnel, as necessary.  Training may include sample 



collection procedures and decontamination procedures.  All Field Task Managers and 



field personnel will be required to be in compliance with applicable H+A corporate health 



and safety requirements, as well as Occupational Safety and Health Administration 



training requirements for hazardous waste sites. 



 



• Coordinate all sampling efforts with field personnel and the H+A QA Manager. 



 



• Prepare a sampling memorandum before each sampling event that indicates the 



sampling methodology; number, type, and size of samples to be collected; and 



preservation and analytical methods required.  The Field Task Manager will review this 



memorandum with field personnel prior to sampling. 
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• Designate sampling locations and assign sample identifiers for associated QC samples,  



which will be comprised of trip blanks, field blanks, duplicate samples, and laboratory 



split samples. 



 



• Ensure that all field supplies and equipment, including sampling equipment, containers, 



labels, custody seals, preservatives, and shipping supplies necessary to properly sample 



wells, are available and are in good working order. 



 



• Ensure that field personnel adhere to the procedures documented in this QAPP unless 



field conditions require project modifications. 



 



• Review field notebooks and ensure that all appropriate field data forms are complete and 



correct. 



 



• Coordinate corrective action, as necessary, for all field activities. 



 



3.1.6  Laboratory Project Managers  



 



The Laboratory Project Manager ensures laboratory resources are available; reviews final 



analytical reports produced by the laboratory; reviews and approves the laboratory quality 



assurance manual; coordinates scheduling of laboratory analyses; and supervises in-house 



chain-of-custody procedures. 



 



Laboratories specified for this project are Del Mar Analytical, Inc., Irvine, California (DMA); West 



Coast Analytical Service, Inc., Santa Fe Springs, California (WCAS); and E.S. Babcock & Sons, 



Inc., Riverside, California (Babcock).  
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3.1.7  Specialized Training, Requirements, and Certifications 



 



All personnel responsible for and involved in the implementation of the activities described in the 



FSP and this QAPP will be thoroughly knowledgeable and experienced in the various aspects of 



the work to be completed.  This knowledge and experience will include, but not be limited to, 



familiarity with the Site geologic and hydrogeologic conditions; laboratory data review and 



verification; Site physical conditions and access; Site personnel and contacts; and Site health 



and safety rules, procedures, and protocols.  Onsite field personnel will have 40-Hour 



Hazardous Waste Operations and Emergency Response training and current 8-Hour Refresher 



Training in accordance with 29 CFR 1910.120.  Field personnel will also have certification of 



current respirator fit testing and first aid training.  All onsite field work will be conducted in 



accordance with the Site-specific Health and Safety Plan (H+A, 2003a).  



 



Subcontractors involved in the implementation of project activities will be similarly 



knowledgeable and experienced.  In addition to knowledge and experience, subcontractors will 



also possess the following minimum requirements: 



 



• Analytical laboratory – Certified by the California Department of Health Services to 



perform laboratory analyses within the state of California. 



 



3.2  TASK DESCRIPTION 



 



Groundwater monitoring under the FSP will consist of water level measurement and groundwater 



sampling.   



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed or estimated reference point elevation and the depth to 
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water for each well.  Water level data will be recorded on preprinted water level data sheets.  



Water level measuring equipment will be decontaminated between measuring of wells.  



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential, and turbidity may be measured in the field 



and recorded in the field notebook.   



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Additional samples will also be collected to 



evaluate the potential for biological plugging to occur during injection of treated water and to 



obtain data to support engineering studies to be conducted as part of the remedial design. 



 



3.3  DOCUMENTATION 



 



QA objectives require that field and laboratory activities be documented as completely and 



accurately as practicable.  



 



3.3.1  Field Activity Documentation 



 



Field documentation includes field notebooks, water level data sheets, groundwater sampling 



forms, sample labels, and chain-of-custody forms.  Field data forms not submitted with samples 



to the laboratory will be compiled in the field notebook.  Additionally, field notebooks will include a 



record of significant events, observations, and measurements made during field investigations, 



including names of personnel present, Site conditions, sampling procedures, measurement 
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procedures, and calibration records.  All field data forms will be signed, dated, and kept as a 



permanent record.  Erroneous entries on the field data forms will be corrected by drawing a line 



through the error and entering the correct information.  Corrections will be initialed by the individual 



making them.  



 



Field notebooks and copies of field data forms will be reviewed by the Field Task Manager.  Field 



notebooks and field data forms will be retained in the project files.  The Field Task Managers will 



be responsible for the collection and maintenance of field documentation until those documents 



are forwarded to the project file. 



 



A record of sample identification will be maintained on the field data forms.  Standard sample 



documentation procedures are established for sampling activities to ensure control of samples 



during collection, transportation, and storage.  Sample documentation includes the preparation 



of sample identification and transmittal documents so that sample identification can be 



maintained and sample location and disposition can be monitored and controlled.  The following 



sample identification and transmittal documents will be used: 



 



• Field data forms  



• Sample identification labels 



• Custody seals 



• Chain-of-custody records 



 



Pre-printed, adhesive, sample identification labels will be secured to the sample containers by 



the field sampler (Table 2).  Sample documentation forms and labels will be completed using 



waterproof ink.  Sample identification labels will contain the following information: 



 



• Sample location/identifier 



• Date and time sample was collected 



• Analyses to be performed 
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• Project number 



• Sampler initials 



• Preservation method used 



 



Custody seals will be used to seal each sample container following collection of samples.  In 



addition, the ice chests used to store samples for transmittal to the laboratory will be sealed 



closed with filament tape and at least two custody seals will be placed across the contact 



between the ice chest lid and the ice chest, on sides without hinges.  The custody seals will 



indicate whether any tampering occurred during handling and shipment. 



 



Official sample custody will be maintained and documented from the time of sample collection to 



the presentation of analytical results in the final report.  The chain-of-custody records will 



document the transfer or shipment of samples to the analytical laboratory personnel and will 



detail the analyses requested for each sample (Table 3).  



 



Chain-of-custody records will contain the following information: 



 



• Sample location/identifier 



• Project code 



• Date and time sample was collected 



• Project Manager and QA Manager names, telephone number, and fax telephone 



number 



• Names of sampling personnel 



• Shipping method used and date 



• Sample description 



• Sample matrix 



• Sample volume and number of containers 



• Sample destination 
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• Preservation method used 



• Analyses to be performed 



• Special handling procedures 



 



Erroneous entries on chain-of-custody records will be corrected by drawing a line through the 



error and entering the corrected information.  Corrections will be initialed by the individual 



making them. 



 



3.3.2  Laboratory Documentation 



 



In general, laboratories will document their activities in accordance with their QA Manuals 



(Appendices A, B, and C).  Laboratory documentation elements have been summarized below:  



 



 Analytical Report: • Client Name and Address 
 • Sampling Date 
 • Receipt Date 
 • Project Name 
 • Sample Description/ID 
 • Analysis Reported 
 • Analytical Results and Units 
 • Sample Surrogate Recoveries 
 • Method of Analysis 
 • Analyst 
  



 QA Package: • Chain-of-Custody 
 • Case Narrative 
 • Non-Conformance Reports/Corrective Action 
 • QC Report [Recoveries and Limits for Matrix Spike, 



Matrix Spike Duplicate] 
 • Method Blank Results and Surrogate Recoveries 



• Internal Standard Recoveries 
 • Bench Sheets 
 • Raw Analytical Data 
 • Preparation Logs 
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 • Instrument Sequence Logs 
 • Initial Calibration Curve or Standards 
 • Instrument Performance Checks 
 • Continuing Calibration Check 
 • Laboratory Control Standards 



 



Chain-of-custody records will be reviewed by the QA Manager for completeness.  The analytical 



laboratory will notify the QA Manager of sample receipt and will acknowledge receipt of samples on 



the chain-of-custody record. 
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4.0  DATA ACQUISITION 



 



 



This section summarizes standard operating procedures (SOPs) for sample collection and 



sample custody, as well as QC procedures for field measurements, sample collection, and 



laboratory analyses to be used during activities at the Site.  The purposes of these procedures 



are to ensure proper handling of samples during collection, transportation, storage, and 



analysis, and to ensure that all field measurements are performed in a manner consistent with 



the DQOs.  Laboratory QC procedures used for the analysis of samples are provided by the 



analytical laboratory (Appendices A, B, and C). 



 



4.1  DESIGN OF SAMPLING PROCEDURES 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



Groundwater samples for the baseline round will be analyzed for VOCs using EPA Method 



8260B; for pCBSA using Modified EPA Method 314.0; for DDT and its isomers and metabolites, 



BHC isomers, and other organochlorine pesticides using EPA Method 8081A.  Groundwater 



samples collected during the baseline round to further evaluate the potential for biological 



plugging to occur during injection of treated water and for future engineering analysis will be 



collected in accordance with the schedule outlined in the FSP.  The types, locations, and number 



of samples to be collected; procedures for preparation and decontamination of sampling 



equipment; and methods of waste disposal were determined based on available data and 



objectives and are provided in the FSP.  The field sampling methodology to be employed has 



also been specified. 



 



Samples designated for laboratory analysis will be identified, preserved, and transported in such 



a manner that data are representative of the actual Site conditions and sample integrity is 
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maintained during sample transport.  Sample handling protocols have been developed for 



groundwater samples collected at the Site (Table 1). 



 



SOPs provided in the FSP will be followed during the collection of groundwater samples.  If 



specialized equipment is necessary, arrangements will be made or subcontractors will be 



contacted by the Field Task Manager.  Sampling and measurement equipment will be 



thoroughly checked for proper operation and calibration prior to any field activity. 



 



4.2  ANALYTICAL METHODS REQUIREMENTS 



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B, for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Analytical methods used for this project 



will meet the requirements of SW-846 (EPA, 1996) (Tables 4 through 6).  In accordance with an 



EPA request, analytical method standard operating procedures for Del Mar Analytical have 



been compiled and are provided in Appendix A. 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314.0.  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided (Appendix D). 
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Additional parameters that will be analyzed during the baseline sampling to evaluate the 



potential for plugging to occur in injection wells during remedial action will include total Kjeldahl 



nitrogen (TKN), nitrate, nitrite, and total phosphorus and orthophosphorus (Tables 7 and 8).  In 



addition, samples for BART® test kit analysis will be collected to evaluate the potential 



occurrence of iron bacteria, sulfate reducing bacteria, and slime forming bacteria.  



 



To support anticipated engineering studies, groundwater samples will be collected and analyzed 



for general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total organic carbon, total recoverable petroleum 



hydrocarbons, total coliform, pseudomonas, and heterotrophic plate count (Tables 7 through 9). 



 



4.3  QUALITY CONTROL REQUIREMENTS 



 



QC procedures have been developed for field activities and laboratory analyses to ensure that 



samples are collected and analyzed in a manner consistent with the DQOs.  Field and 



laboratory QC procedures have been prepared for field instrument and equipment calibration, 



sample collection, field parameter measurements, and laboratory analyses (Tables 4 



through 10).  



 



4.3.1  Field Quality Control 



 



QC procedures will be implemented for field measurements to ensure that all field 



measurements are performed and recorded in a manner consistent with the DQOs.  In general, 



the following steps must be implemented as part of the QC procedures for field measurements: 



 



• Document field equipment maintenance and calibration. 
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• Establish written SOPs that are accessible. 



 



• Train personnel in all SOPs relating to their assigned tasks. 



 



• Specify professional oversight for various field procedures. 



 



• Maintain well-organized, verified, and accessible data files, including original data and 



field notes. 



 



• Perform informal, internal peer auditing of work by field personnel and formal auditing by 



the QA Manager or a designate through interaction with the Project Manager. 



 



• Document any corrective action taken in the field notes. 



 



4.3.2  Sample Collection 



 



QC procedures will be implemented for sample collection to ensure that all groundwater 



samples are collected in a manner consistent with the DQOs.  The Field Task Manager will 



determine the sampling locations and sample identifiers for QC samples, which will be 



comprised of duplicate and laboratory split samples collected from the same wells and at the 



same time as original groundwater samples.  The number of QC samples to be collected and 



QC sampling locations will be confirmed by the QA Manager and will be contained in a field 



memorandum issued to the field sampling personnel prior to the sampling event.  As a general 



guideline, one duplicate and one laboratory split sample will be collected and analyzed for 



VOCs, pCBSA, and organochlorine pesticides for every 10 original groundwater samples 



collected.  The Field Task Manager will direct the selection of the locations of duplicate and split 
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sampling so that QC samples are collected at different locations that are representative of the 



variability of compounds of concern concentrations in groundwater throughout the Site vicinity. 



 



QC samples will be identified in the same manner as all other samples so that the laboratory will 



not be aware of their nature as QC samples.  Identifiers will be determined by the Field Task 



Manager prior to the sampling event and will be indicated on the sampling memorandum.  



 



4.3.3  Laboratory Quality Control 



 



DMA and WCAS are the designated primary and split analytical laboratories, respectively, for 



sample analyses.  Babcock is the designated laboratory for analysis of pCBSA in groundwater 



samples.  Other qualified analytical laboratories may be designated to perform analyses.  



Laboratory QA objectives and procedures are specified in their respective QA Manuals 



(Appendices A, B, and C).  Analytical summaries containing project-specific QC criteria to be 



followed by the laboratory for analysis of groundwater samples are provided (Tables 4 



through 9).  



 



4.4  INSTRUMENT CALIBRATION 



 



Field equipment, such as water quality parameter measuring instruments, will be calibrated and 



used to perform the necessary field measurements, in a manner such that data are 



representative of the actual Site conditions.  



 



Field equipment will be maintained, calibrated, and operated according to manufacturer 



guidelines and recommendations.  At a minimum, all field equipment will be inspected and 



calibrated on receipt from a vendor or from another H+A office.  The following guidelines apply 



to equipment calibration: 
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• Calibrate all field equipment prior to field activities.  



 



• At a minimum, the pH meter will be calibrated in pH 4 and pH 10 buffered solutions prior to 



commencing field work each day.  These pH values are expected to bracket the range of 



pH in groundwater samples collected from monitor wells at the Site.  The conductivity 



meter will be calibrated prior to commencing field work each day.  The conductivity meter 



will be calibrated using standard calibration solutions selected to bracket the range of 



conductivity expected in groundwater samples collected from monitor wells at the Site.  



The accuracy of the field thermometer will be determined by checking the measured 



reading against other thermometers.  The DO meter will be calibrated in air prior to 



commencing field work each day.  If a photometer-type turbidity meter is used, it will be 



calibrated to 0 Nephelometric Turbidity Units (NTUs) and 10 NTUs prior to commencing 



field work each day, and zeroed to 0 NTUs prior to each reading.  Depending on the type 



of meter used, calibration to the parameters EC, pH, DO, and turbidity can be 



accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter cannot be calibrated in the field. 



 



• If the calibration of an instrument cannot be easily checked, either test it against another 



instrument of a similar type or return it to the manufacturer for appropriate calibration on 



a quarterly basis at a minimum. 



 



A routine schedule and record of field equipment calibration will be maintained in the field 



notebook.  This will enable the user to document the procedures used in verifying the accuracy 



of the field equipment.  



 



Sufficient critical spare parts, batteries and supplies will be maintained for all field instruments at 



an easily accessible, on-site storage location to repair or maintain equipment with a minimal 



impact to field activities.  
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Specific procedures for calibration, operation, and maintenance of laboratory equipment are 



described briefly by the analytical laboratory (Appendices A, B, and C).  



 



4.5  SAMPLE ANALYSES 



 



Data acquisition requirements for laboratory analysis are described in the following sections. 



 



4.5.1  Laboratory Facilities 



 



Laboratory facility requirements include, but are not limited to, the following: 



 



• The laboratory will have the appropriate equipment available for sample preparation and 



analysis for the analytical methods requested. 



 



• The laboratory will use reagents and supplies that meet the minimum requirements in 



the analytical methods. 



 



• All instruments and equipment used for sample analysis will be maintained, calibrated, 



and operated according to laboratory SOPs, analytical method criteria, and manufacturer 



guidelines and recommendations.  



 



4.5.2  Sample Custody 



 



Laboratory sample custody procedures include, but are not limited to, the following: 
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• Sample custody is documented from the time samples are received by the laboratory 



sample custodian throughout the analytical process, until the samples are disposed. 



 



• Upon receipt at the laboratory, each sample is assigned a unique laboratory 



identification number that is used to track that sample.  The sample identification number 



will be documented by the laboratory sample custodian on the chain-of-custody record.  



The temperature inside the cooler containing samples should be measured and 



recorded on the chain-of-custody record upon receipt at the laboratory. 



 



4.5.3  Analytical Procedures 



 



Generalized standard laboratory analytical procedures include, but are not limited to, the 



following: 



 



• Analyze samples according to the methods specified (Table 1 and Appendix A). 



 



• Analyze samples within the holding time required by the analytical method or as 



requested by the sampling personnel, according to the objectives of the particular task, 



whichever time period is shorter. 



 



• Calibrate each instrument used in the analyses prior to sample analysis to ensure that all 



analyses meet the method requirements. 



 



• Analyze calibration standard and instrument blanks daily to check instrument 



consistency and performance. 



 



• Perform continuing calibration verification at the beginning of each day or every 12 hours 



for EPA Method 8260B. 
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• Analyze one set of calibration standards each 8-hour shift or every 12 hours, as 



applicable, or whenever a calibration check standard does not meet project-specific 



acceptance criteria. 



 



• Analyze one set of method blanks daily or per analytical batch of 20 samples or fewer, 



whichever is more frequent. 



 



• Analyze at least one spike sample with each analytical batch of 20 or fewer samples. 



 



• Analyze at least one duplicate sample or spike duplicate sample with each analytical 



batch of 20 or fewer samples. 



 



• Analyze a laboratory control sample and laboratory control sample duplicate (LSCD) 



with each analytical batch of 20 or fewer samples. 



 



• Compare accuracy and precision from spike and replicate sample analyses to 



established project-specific QC criteria. 



 



• Maintain performance records to document data quality. 



 



• Use confirmatory methods whenever the identification of an analyte of interest cannot be 



determined by the main analytical method or when unfamiliar, nonroutine samples are 



analyzed.  Confirmatory methods may include analyses by alternate analytical methods 



or second-column confirmation for organic compounds, as specified by the appropriate 



methods. 



 



• Routinely determine the limit of detection or method detection limit for each analyte 



analyzed on each instrument. 
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4.5.4  Reporting 



 



Laboratory reporting procedures include, but are not limited to, the following: 



 



• Review analytical data, laboratory worksheets, and QC records, including spike and 



duplicate analytical results, and maintain on file at the laboratory for future reference. 



 



• Prepare and submit analytical laboratory reports to H+A. 



 



• Submit data report package consisting of results sheets from each batch of samples and 



copies of the instrument or method blank, matrix spike and matrix spike duplicate (MSD) 



summary, and the surrogate or internal standard recoveries.  The data package 



includes all relevant sample information, including laboratory identification number; 



sample identifier; analytical method; date and time of sample collection, extraction, and 



analysis; dilution factor; and reported detection limits.  Additionally, the data report 



package shall include results of the laboratory control sample and laboratory control 



sample duplicate. 



 



• Type all analytical reports and include a cover letter signed by appropriate laboratory 



personnel, analytical report sheets for each sample, and QA sample results summaries. 



 



Laboratories will provide Tier 3 Data Validation Packages (DVPs) for 100 percent of submitted 



groundwater samples, as instructed.  
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5.0  DATA QUALITY MANAGEMENT 



 



 



The data quality management program is designed to ensure that QC procedures are 



maintained from data collection to report preparation.  Data quality management will be initiated 



prior to data collection by implementing QC procedures established to ensure that all data are 



obtained and analyzed in a manner consistent with QA objectives and are representative of the 



actual Site conditions.  Laboratory data will be maintained by DMA, WCAS and Babcock in 



accordance with their respective QA Manuals (Appendix A, B, and C).  Montrose will maintain 



field data for a period of no less than 5 years after EPA determination that the work under the 



SOW to the UAO is complete, unless otherwise approved by EPA (EPA, 2003a).  The following 



sections summarize field and laboratory data quality management and assessment. 



 



5.1  DATA MANAGEMENT 



 



Field and laboratory data will be managed as it is obtained and compiled.  Field data will be 



obtained and compiled in field notebooks or on the appropriate field data forms.  Laboratory 



data will be compiled in the data report packages.  Field and laboratory data will be entered, 



stored, and maintained in electronic files or databases, as appropriate.  Tables will be prepared 



based on these data for use in summary reports.  Use of these standard data reporting forms 



and tables will ensure that data are presented consistently.  The QA Manager will maintain all 



copies of field data forms, original transmittal letter, chain-of-custody records, and the laboratory 



data packages in the project files.  
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5.1.1  Field Data 



 



The Field Task Manager will retain all field notebooks and copies of all field data forms in the 



project file.  These data files will contain original data and field notes.  All files will be well 



organized, indexed, verified, and accessible.  



 



Field sampling files will be compiled.  Field sampling files will include, but are not limited to, the 



following information: 



 



• Field notes compiled by sampling personnel during the sampling event. 



 



• Field data, including sampling data forms and calibration documentation. 



 



• Sample documentation forms, including chain-of-custody records, and courier receipts, 



as appropriate. 



 



5.1.2  Analytical Data 



 



Analytical data files will be established for all activities.  These data files will be organized, 



indexed, verified, and accessible.  Analytical data will include original chain-of-custody records, 



and laboratory data packages assembled by the laboratory performing the analyses.  The 



laboratory data packages will be provided by the laboratory to H+A as hard copy.  Analytical 



data may also be provided on a diskette or by electronic transmission.  Analytical data with 



corresponding review qualifiers will be entered, stored, and maintained in an electronic 



database. 



 



Analytical data files will include, but are not limited to, the following information: 
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• Original chain-of-custody records 



• Laboratory analytical reports from all sampling events 



• QC sample results, including field duplicates, trip, and equipment rinsate blanks 



• Data deliverables packages 



• Assessment and validation forms compiled during data evaluation. 



 



5.2  QUALITY ASSURANCE OVERSIGHT 



 



The QA Manager is responsible for QA oversight.  QA oversight is accomplished by verifying that 



established QC procedures are followed; by conducting field procedure audits on a regular basis 



to ensure that the data being collected are reliable, of acceptable quality, and are representative 



of Site conditions; by identifying deficiencies and ensuring that corrective actions are implemented 



when necessary; and by reporting project status to project management on a regular basis. 



 



5.2.1  Preventive Maintenance 



 



Preventive maintenance includes those activities that must be carried out to minimize downtime 



of the field and laboratory measurement systems.  Specific laboratory preventive maintenance 



measures are provided by each laboratory in its respective QA Manual (Appendices A, B, and 



C).  Procedures for preventive maintenance during sampling and field measurement activities 



include, but are not limited to, the following: 



 



• Calibrate and check field measurement equipment before use. 



 



• Ensure that critical spare parts for instruments are immediately available in case of 



equipment failure. 
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• When practical, ensure that back-up equipment is available. 



 



• If samples are subcontracted by DMA or WCAS, then the contract laboratory shall be 



held accountable to ensure that all analytical requirements in the QAPP are followed by 



the subcontractor. 



 



• Identify and review sampling locations and procedures each day prior to starting field 



activities. 



 



• Ensure that additional materials for sample collection, including containers, caps, labels 



and chain-of-custody forms, are available onsite. 



 



5.2.2  Field Procedure Audits 



 



The QA manager may schedule an audit of field procedures during field activities to evaluate the 



execution of SOPs.  The field procedure audit will consist of observations and documentation of 



the field activities.  Checklists will be used for documenting observations of sampling activities, 



including: 



 



• Calibration documentation for sampling and measurement instrumentation 



 



• Documentation of adherence to this QAPP and the FSP 



 



• Completion of field notebooks and field data forms 



 



• Sample handling, storage, and transmittal procedures 



 



• Chain-of-custody procedures. 
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Observations recorded on the completed checklist will be discussed with the Field Task Manager 



during the audit debriefing.  Specific deficiencies noted and recommendations for corrective action 



and follow up will be discussed at this time.  A copy of the completed checklist will be forwarded to 



the H+A Project Manager.  Depending on the severity of the deficiencies, adherence to corrective 



action recommendations may be verified by a follow-up audit of that deficiency. 



 



5.2.3  Technical Systems Audits 



 



A laboratory technical systems audits will be performed for the primary laboratory.  Laboratory 



technical systems audits of split and other laboratories will be conducted on a as needed basis.  



The laboratory technical systems audit monitors the capability and performance of a laboratory 



and provides an optional verification of compliance with project-specific and method-specific QC 



criteria.  Each laboratory technical systems audit will include a careful evaluation of equipment 



and facilities and adherence to SOPs and QC procedures.  In addition, double-blind performance 



samples may be submitted to the laboratory by Montrose or EPA.   



 



Upon completion of the laboratory technical systems audit, an audit report is prepared and copies 



are distributed to the Field Task Manager and Project Manager.  This report outlines the audit 



approach and presents a summary of results and recommendations.  Upon completion of the 



laboratory technical systems audit, the specific deficiencies are discussed with the Project 



Manager and laboratory personnel, and recommendations are made for corrective action.  A 



report will be provide to Montrose and EPA prior to commencement of the baseline sampling 



round that outlines the major findings of the audit and the resultant corrective action by the 



laboratory.  Depending on the severity of the deficiencies, adherence to corrective action 



recommendations may be verified by a follow-up audit. 
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5.2.4  Measurement Performance Criteria 



 



Measurement performance criteria apply to quantitative data generated during the course of this 



investigation.  



 



Performance criteria for quantitative measurements, such as laboratory analytical data, will be 



those specified in the QA Manual published by each laboratory associated with this project 



(Appendices A, B, and C).  Evaluation of data with respect to performance criteria will be 



conducted by the QA Manager of each laboratory, and will also be reviewed by LDC and H+A 



QA Managers. 



 



5.3  DATA ASSESSMENT AND DATA VALIDATION 



 



Data assessment and validation is a systematic process of evaluating analytical data against a 



pre-established set of QC criteria, which is based on project-specific criteria and selected 



method-specific criteria specified in the appropriate EPA test methods, to determine the quality 



of the data (EPA, 1996).  Data generated from sampling events will be verified and validated to 



determine if they meet QC criteria.  The quality and appropriate use of data obtained will be 



determined based on the results of routine assessment of 100 percent of the data, on the 



results of Tier 2 validation procedures performed on 100 percent of the groundwater sampling 



analytical data, and on the results of Tier 3 validation procedures performed on 20 percent of 



the groundwater sampling analytical data.  Laboratory data will be validated in accordance with 



EPA National Functional Guidelines (EPA, 1994, 1996, and 1999).  SOPs for data assessment 



have been developed to ensure that these activities are performed in a consistent manner, 



Section 6.0, Standard Operating Procedures for Data Assessment. 



 



Analytical data generated will be verified for compliance with H+A criteria for precision, 



accuracy, representativeness, completeness, and comparability (PARCC) parameters.  
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Assessment and validation of analytical data will be performed under the supervision of the H+A 



QA Manager.  The LDC QA Manager will be responsible for reviewing the results of data 



validation.  The laboratory will submit analytical results that are supported by sufficient 



information to enable the reviewer to fully evaluate data quality.  



 



The QA Manager will direct the following activities during the data assessment process: 



 



• Review of chain-of-custody records 



• Review of sample holding times 



• Review of any trip blank and equipment rinsate blank results 



• Review of any field duplicate and laboratory split sample results 



• Review of laboratory reagent blank, spike, and duplicate sample results. 



 



Data assessment results will be used to flag questionable analytical results and to assign data 



qualifiers.  The results will also be used as a basis to request revised analytical data reports 



from the laboratory and to initiate corrective action.  In addition, results will be used to determine 



corrective action for field sampling personnel.  



 



All analytical data will undergo Tier 2 and 20 percent will undergo Tier 3 data validation.  The 



laboratory will, however, provide Tier 3 documentation packages for 100 percent of the samples 



so that a greater percentage of samples could be subject to Tier 3 validation, if warranted.  



DVPs will be assembled by the laboratory performing the analyses. 



 



EPA Tier 2 data validation will be performed on the summary (i.e., no raw data) packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project manager when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 
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as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.   



 
Data summary packages provided by the contract laboratory should consist of sample results 



and quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 



through X for organic analyses and Forms 1 through XIV for inorganic analyses). 



 
EPA Tier 3 data validation will be performed on the summary and raw data packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project chemist when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 



as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.    



 
Data summary packages provided by the contract laboratory will consist of sample results and 



quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 through 



X for organic analyses and Forms 1 through XIV for inorganic analyses), and all raw data 



associated with the sample results and QA/QC summaries. 



 
All data validation procedures will be in accordance with EPA Functional Guideline requirements 



and industry standards. 



 



The QC elements to be reviewed for Tier 2 and Tier 3 validation are identified in the following 



subsections. 
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Organic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
 
• Matrix spike and matrix spike duplicate recovery 
 
• Laboratory control sample recovery 
 
• Internal standard performance 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Compound identification (Tier 3) 
 
• Compound quantitation and detection limits (Tier 3) 
 
• Tentatively identified compound verification (GC/MS) (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 
Inorganic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
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• Matrix spike recovery 
 
• Duplicate sample RPD 
 
• Laboratory control sample recovery 
 
• ICP interference check 
 
• MSA and serial dilution checks 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Analyte identification (Tier 3) 
 
• Analyte quantitation and detection limits (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 



The results of data assessment and validation, including the activities described above and any 



data qualified, will be compiled for each sampling event.  These results will be kept on file with a 



memorandum that explains the reasons for data qualifications and the corrective action to be 



implemented. 



 



The results of data assessment and validation will be used in conjunction with other validation 



criteria to flag questionable analytical results and to assign data qualifiers.  The results will also 



be used as a basis to request revised analytical data reports from the laboratory and to initiate 



corrective action. 



 



Following data assessment and validation, analytical results and review qualifiers will be 



entered into the database from analytical data reports provided by the laboratory.  The database 



will be used to ensure that the data are organized and easily accessible.  A hard copy database 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 44  
11/13/03  



 



Project Name: Montrose 
Section No. 5.0 
Revision No. 0.0 
Revision Date 11/13/2003 



printout will be double-checked against the original laboratory analytical reports to ensure data 



entry accuracy. 



 



5.3.1  Data Assessment 



 



Routine procedures will be used to assess PARCC parameters as required to meet DQOs for 



the sampling event (Table 10).  Descriptions of the PARCC parameters to be evaluated during 



data verification are described in the following sections.  In addition to these parameters, the 



following criteria will be verified to have been met: 



 



• Holding times 



• Correct analytical method and data reporting (Table 1) 



• Chain-of-custody criteria and documentation; and  



• Minimal reporting requirements. 



 



5.3.1.1  Precision 



 



Precision is a measure of the agreement or reproducibility among replicate measurements.  



Examination of precision is a measure to evaluate the reproducibility of measurements under a 



given set of conditions.  Precision is expressed as the relative percent difference (RPD) 



between duplicates of the same sample.  Duplicates consist of internal laboratory duplicates 



and external field duplicates.  Internal laboratory duplicates include sample duplicates and/or 



MSDs, depending on the analytical method.  Analytical results from field duplicate samples 



provide information on the precision of sample collection procedures.  Analytical results from 



laboratory duplicates and laboratory MSDs provide information on laboratory precision.  The 



RPD between duplicate sample results is calculated using the following equation: 



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 45  
11/13/03  



 



Project Name: Montrose 
Section No. 5.0 
Revision No. 0.0 
Revision Date 11/13/2003 



100
2/)21(



)21( x
DD



DDRPD
+



−
=  



Where: 



 



 RPD = Relative percent difference 



 D1 = First sample value 



 D2 = Second sample value (duplicate) 



 



The calculated laboratory and field duplicate RPDs are evaluated and compared to established 



project-specific precision control limits (Tables 4 through 9).  Unacceptable precision values will 



be noted in the project file.  Data associated with unacceptable laboratory precision results will 



be qualified, and recommendations for corrective action will be discussed with the laboratory or 



field personnel, as appropriate. 



 



5.3.1.2  Accuracy 



 



Accuracy is the degree of agreement between a value and an accepted reference or true value.  



Accuracy can be expressed numerically as the percent recovery (%R) of a spiked sample.  A 



sample spike is prepared in the laboratory by adding a known concentration of one or more 



chemicals to one sample in each analytical batch.  The chemicals spiked are chosen from the 



list of analytes detectable by the method being evaluated.  Analytical results from spiked 



samples provide data on matrix interferences and method performance.  



 



Accuracy for the analytical measurement system is defined as the %R for a spiked sample.  The 



%R is calculated as follows: 



C
xBAP 100)( −



=  
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where: 



 



 P = Percent recovery 



 A = Measured concentration in spiked sample (sample + spike) 



 B = Measured concentration in sample 



 C = Known concentration of spike compound. 



 



The calculated %R results are compared to project-specific and/or EPA-specified accuracy 



control limits (Tables 4 through 9). 



 



Unacceptable accuracy results will be noted in the project file.  Data associated with 



unacceptable laboratory accuracy results may be qualified, and recommendations for corrective 



action will be discussed with the laboratory or field personnel, as appropriate.  



 



Accuracy may be qualitatively verified by evaluating blank contamination.  Compounds detected 



in any trip blanks or laboratory blanks will be evaluated during data assessment procedures.  



Guidelines are established to evaluate the effects of blank contamination on the accuracy of the 



analytical results of associated field samples.  Unacceptable effects of blank contamination will 



be noted in the project file.  Data associated with contamination will be noted in the project file.  



Data associated with unacceptable blank results will be qualified, and recommendations for 



corrective action will be discussed with the laboratory and field personnel, as appropriate. 



 



Trip blanks pertain to VOC analysis.  When samples for VOC analysis are to be collected, trip 



blanks are prepared prior to the sampling event and kept with the samples throughout the entire 



sampling event and during transport to the laboratory.  Trip blanks are useful in detecting VOC 



contamination in sample containers and cross contamination of VOCs between samples during 



shipment, storage, and handling.  
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Equipment rinsate blanks are defined as samples that are obtained by running analyte-free, 



deionized water through any non-dedicated sample collection equipment after decontamination.  



These samples are used to determine if decontamination procedures are sufficient. 



 



Laboratory blanks are samples made up in the laboratory using analyte-free water and analyzed 



along with the investigative samples.  Laboratory blanks are useful for detecting contamination 



in the sample handling and analytical processes at the laboratory. 



 



5.3.1.3  Representativeness 



 



Representativeness is the reliability with which a measurement or measurement system reflects 



the true conditions under investigation.  Representativeness is influenced by the number and 



location of the sampling points; sampling timing and frequency during monitoring events; and 



field and laboratory sampling procedures. 



 



Representativeness is a qualitative parameter that is addressed by describing sampling 



techniques and the rationale used to select sampling locations.  Sample location selection may 



be determined based on existing data, instrument surveys, or observations, or may be randomly 



selected.  Data used to select sampling location may include water level measurements; 



groundwater and soil sample results; geologic descriptions such as lithologic logs; and 



interpretations of study area hydrogeologic conditions. 



 



5.3.1.4  Completeness 



 



Completeness is defined as a comparison of the number of valid data points obtained from a 



measurement effort to the total number needed to meet the project goals.  Data completeness 



incorporates sample loss and data acceptability. 
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Analytical data completeness is described as the ratio of acceptable analytical results to the 



total number of results requested.  A completeness value of less than 90 percent indicates that 



corrective action is necessary to limit the number of incomplete or unacceptable results and to 



avoid similar problems in future sampling events. 



 



Criteria for incomplete or unacceptable results may include containers broken during shipment 



or at the laboratory and data qualified as unusable during data assessment or data validation 



procedures.  Analytical data completeness is calculated using the following equation: 



 



100
)(



)( x
resultsrequestedofnumbertotal



resultsacceptableofnumberC =  



where: 



 



 C = Percent completeness. 



 



5.3.1.5  Comparability 



 



Comparability is a qualitative parameter that expresses the confidence with which one data set 



can be compared to another.  Comparability is dependent on consistency in sampling conditions 



and on selection of sampling procedures, sample preservation methods, analytical methods, 



and expressed units of data. 



 



The comparability requirements for field measurement, sampling, and analysis activities are met 



by complying with SOPs during sample collection and analysis.  Because of the similarity of 



data collection and analysis methods, data collected during the planned activities will be 



comparable to data collected during previous Site investigations. 
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5.4  CORRECTIVE ACTION 



 



Corrective action will be implemented if it is determined during the data quality verification and 



assessment processes that the field procedures and documentation, analytical procedures, or 



analytical results are not adequate to achieve the DQOs.  Corrective actions that may be 



implemented include, but are not limited to, the following: 



 



• Altering procedures in the field 



• Providing additional training for field personnel 



• Using alternative sample containers 



• Increasing the frequency of calibration or maintenance of field measurement instruments 



• Resampling or reanalyzing samples 



• Contacting the laboratory to initiate specific internal corrective actions 



• Auditing laboratory procedures. 



 



The Project Manager or Field Task Manager will be responsible for initiating corrective action for 



all field activities.  The QA Manager will be responsible for ensuring that corrective actions for 



laboratory activities are initiated and for ensuring that corrective actions implemented are 



adequate to meet DQOs.  Corrective actions taken will be addressed and summarized in a 



technical memorandum. 



 



Should field measurement data for analytical results indicate inconsistencies resulting from field 



procedures, field corrective actions will be implemented as follows: 



 



• Sampling and decontamination procedures will be reviewed if target compounds are 



detected in any trip blanks or equipment rinsate blanks in concentrations exceeding 



method reporting detection limits or documented laboratory contaminant levels. 
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• Sampling and decontamination procedures will be reviewed if analytical results of field 



duplicates indicate poor precision. 



 



Laboratory corrective actions will be initiated if analytical results are not provided in a timely 



manner or are determined to contain inconsistencies during the data quality assessment and 



validation processes.  The laboratory will be contacted to discuss corrective action for specific 



inconsistencies. 



 



At a minimum, the laboratory will adhere to corrective action procedures outlined in Title 40, 



Code of Federal Regulations, Section 136 or as outlined by EPA (EPA, 1986).  



 



5.5  REPORTING 



 



Overall data quality verification results and corrective actions are reported to the Project 



Manager via the QA Manager.  Prior to the preparation of a technical memorandum 



summarizing field activities, the QA Manager informs the Project Manager of internal analytical 



data verification checklist results.  The QA Manager informs the Project Manager of all 



corrective actions to be implemented.  The Project Manager informs project staff of any 



corrective action to be followed.  All corrective actions taken are recorded in a technical 



memorandum. 
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6.0  STANDARD OPERATING PROCEDURES FOR DATA ASSESSMENT 



 



 



Chemical quality data for samples analyzed using various U.S. EPA methods will be reviewed 



during data assessment activities to determine the quality of the data and to assess its use 



according to the DQOs established for the specific field sampling activity.  This SOP has been 



prepared to ensure that data assessment activities are performed in a consistent manner. 



 



Data assessment procedures will be performed on all analytical data collected as part of routine 



project activities.  



 



6.1   DATA ASSESSMENT PROCEDURES 



 



Data assessment procedures include evaluation of the following categories of support 



documentation associated with analytical data: 



 



• Sample holding times 



• Preservation procedures 



• Analytical methods and data reporting 



• Field blanks, trip blanks, and laboratory reagent blanks 



• Matrix spike recovery 



• Matrix spike duplicate analysis 



• Field duplicate analysis 



• Split sample analysis 



• Data trending.  



 



Standard procedures will be used to perform routine data assessment of chemical quality data 



reported by the laboratory and to assign data qualifiers (Table 13).   
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Data assessment will be performed using hard copy and/or electronic laboratory reports.  



 



 



6.1.1  Holding Times 



 



A comparison will be made between the sampling date and the date of laboratory analysis for 



each sample submitted to the laboratory.  The analytical results, including less than detection 



limit results, for samples identified as exceeding the required holding time will be qualified with 



"J" and will be documented in the summary memorandum. 



 



 



6.1.2  Analytical Methods and Data Reporting 



 



The laboratory report will be checked against the sample Chain-of-Custody Record to verify that 



appropriate analytical results were reported for all samples submitted and that the analytical 



methods requested in sample documentation were used by the laboratory.  Instances of 



requested analyses not included in the laboratory report, due to occurrences such as breakage 



in the laboratory, misidentification of samples, missing or incomplete analyses, or use of 



incorrect analytical methods, will be documented in the summary memorandum. 



 



6.1.3  Field Blanks, Rinsate Blanks, Trip Blanks, and Laboratory Reagent Blanks 



 



The hard copy laboratory reports will be reviewed to determine whether any analytes were 



detected in any of the field blanks, trip blanks, rinsate blanks, or laboratory reagent blanks 



associated with the sampling event and analysis procedures.  The results of the data search will 
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be documented in the summary memorandum.  If an analyte is detected in a blank sample, the 



following procedures will be performed to identify data subject to qualification: 



 



• Compile a list of blank samples in which analytes were detected including method of 



analysis, analyte concentration, batch number of water used to prepare the blank, if 



available, dates of blank sample collection and analysis, and specific laboratory instrument 



used for blank sample analysis, if applicable. 



 



• For analyte detections in field or trip blanks, review the hard copy laboratory reports for 



all water samples in which the analyte was detected that were listed on the same 



chain-of-custody record as the blank sample.  Review laboratory reports and identify all 



detections of the analyte in water samples that were analyzed using the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• For analyte detections in laboratory reagent blanks, review analytical reports and identify 



all detections of the analyte in water samples that were analyzed on the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• Assign data qualifiers to the compiled list(s) of results as follows: 



 



o If the concentration of the analyte in the water sample is less than or equal to the 



concentration in the associated blank, qualify the data with a "R". 



 



o If the concentration of the analyte in the water sample is greater than the 



concentration in the associated blank but is less than or equal to five times the blank 



concentration, qualify the data with an "J". 
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o If the concentration of the analyte in the water sample is greater than five times the 



blank concentration, the data is acceptable. 



 



• Document the review of blank samples and list data qualified in the summary 



memorandum. 



 



6.1.4  Matrix Spike Recovery 



 



Matrix spike recovery data in the laboratory report will be compared with the acceptable range 



of percent recovery for each analyte (Tables 4 through 9).  If a matrix spike recovery percentage 



is less than the minimum acceptable percent recovery, the following procedures will be used to 



identify data subject to qualification: 



 



• Compile a list of analyte matrix spike recoveries that are less than the minimum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis.   



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualification, including all less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualified in the summary 



memorandum. 
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If a matrix spike percent recovery is greater than the maximum acceptable percent recovery, the 



following procedures will be used to identify data subject to qualification: 



 



• Compile a list of matrix spike recovery values that are greater than the maximum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis. 



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualifications.  Do not include less than detection 



limit results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualifiers in the 



summary memorandum for the data assessment. 



 



6.1.5  Matrix Spike Duplicates 



 



Matrix spike duplicate data in the laboratory report will be compared against the acceptable 



RPDs (Tables 4 through 9).  If a matrix spike duplicate analysis for an analyte exceeds the 



acceptable RPD for the analyte, the following procedures will be used to identify data subject to 



qualification: 



 



• Compile a list of analytes for which matrix spike duplicate RPDs are greater than the 



acceptable RPD for that analyte, including sample identifier of the matrix spike duplicate 



sample and date of matrix spike duplicate analysis. 
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• Review the analytical reports to identify all water samples analyzed for the same analyte, 



using the same method, on the same date of matrix spike duplicate analysis.  Compile a 



list of identified analytical results for qualification, including less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike duplicate analyses and list data qualified in the 



summary memorandum. 



 



6.1.6  Field Duplicates 



 



The analytical results for field duplicate samples will be tabulated and RPDs for each analyte 



will be computed.  Instances in which an analyte was not detected in both samples will be 



identified.  Instances in which an analyte was detected in only one sample and not in its 



duplicate sample will also be identified, and an approximate RPD will be calculated by 



substituting the analytical detection limit for the less-than detection limit result in the RPD 



formula.  For RPDs between original samples and duplicate samples, the following criteria are 



used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If detected concentrations are between 10x and 100x the detection limit, the RPD should 



be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If field duplicate analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated duplicate samples are 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review, the data qualifiers "J" or "R" may be 



assigned to the original and/or the duplicate analytical result for the analyte.  The results of the 



duplicate sample review, including rationale for assigning data qualifiers, along with the list of 



data qualified will be included in the summary memorandum. 



 



6.1.7  Split Samples 



 



The analytical results for split samples will be tabulated and RPDs for each analyte will be 



computed.  Instances in which an analyte was not detected in both samples will be identified. 



Instances in which an analyte was detected in only one sample and not in its split sample will 



also be identified, and an approximate RPD calculated by substituting the analytical detection 



limit for the less-than detection limit result in the RPD formula.  For RPDs between original 



samples and split samples, the following criteria are used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If the detected concentrations are between 10x and 100x the detection limit, the RPD 



should be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If split sample analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated split samples will be 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review,  the data qualifiers "J" or "R" may be 



assigned to the original and/or the split analytical result for the analyte.  The results of the split 



sample review, including rationale for assigning data qualifiers and the list of data qualified, will 



be included in the summary memorandum. 



 



6.1.8  Data Trending 



 



Groundwater quality data for a particular sampling event will be compared to previous chemical 



quality data collected at that same location to accomplish the following:  1) screen field duplicate 



and split results that have RPDs greater than the historical data or acceptance criteria to identify 



data that may have to be qualified; and 2) identify any analytical results that may require 



qualification for which no field and/or laboratory quality control problem was identified during the 



assessment process.  This additional review is necessary to alert the user to data that are not 



representative of the Site.  Review of previous analytical results for samples collected from a 



particular site may include one or all of the following: 



 



• Review of long-term and/or short-term chemical quality hydrographs for all analytes 



analyzed at the sampling location. 



 



• Review of chemical quality hydrographs for other sampling locations in the same and 



adjacent hydrogeologic units in the immediate vicinity of the sampling location evaluated. 



 



• Review of maps showing areal distribution of the concentrations of the analyte in the 



same hydrogeologic unit. 
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• Review of water level hydrographs, water level contour maps, and pumpage records 



from nearby production wells. 



 



• Review of historic surface water records and investigation of sources of potential 



recharge to groundwater systems in the vicinity of the sampling location. 



 



Individuals familiar with the hydrogeological conditions at the Site will evaluate this information 



and identify a list of data that may require qualification.  This list will be reviewed by the Project 



Manager prior to assignment of data qualifiers.  Laboratory personnel may be contacted during 



the review process to ensure that the data subject to review were correctly reported.  Field 



duplicate and split sample results identified as having unacceptable RPDs and determined to be 



out of trend will be qualified with an "J" or "R".  Analytical results with no associated quality 



control problem will be assigned the data qualifier "J" if the concentration of the sample subject 



to review is less than one order of magnitude higher or lower than the expected concentration of 



the analyte at the sampling location and is clearly outside the historic water quality trends at the 



Site.  Analytical results with no associated quality control problem will be assigned the data 



qualifier "R" if the concentration of the sample subject to review is greater than or equal to one 



order of magnitude higher or lower than the expected concentration at the sampling location; is 



clearly outside of the historic water quality trends at the Site; exhibits a concentration for an 



analyte not previously detected at the Site; or does not indicate an analyte that is routinely 



detected at the Site.  The results of the review of data based on trend analysis will be 



documented in the summary memorandum. 



 



6.2  CORRECTIVE ACTION 



 



Corrective actions may be required at any point in the data assessment process.  Problems with 



laboratory or field quality control data or analytical results should be relayed as soon as possible 



by H+A to the Laboratory Manager.  The laboratory will be instructed to check raw data and 
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computations, as necessary, to identify any problems due to data transposition, reported units of 



measurement, or calculation errors.  The laboratory may be instructed to re-run a partial sample 



if sample holding time limits have not been exceeded.  The laboratory will issue an amended 



hard-copy analytical report if any previously reported data are found to be in error.  If major 



quality control problems are identified during data assessment procedures, the Project Manager 



may request that additional samples be collected from a sample location for laboratory analysis. 



 



6.3  REPORTING 



 



The Project Manager will review the list of all data to be qualified and approve data qualifiers.  



Analytical results found to be satisfactory based on the data assessment process will not be 



qualified.  Data qualifiers,will appear in tables summarizing the results of water quality analyses. 



 



EPA data qualifiers, with the exception of "U", will appear in tables summarizing the results of 



water quality analyses (Table 13).  H+A uses a “less than sign” or “negative value” (< or -), to 



indicate that an analyte was not detected and, therefore, use of EPA's "U" qualifier is not 



required. 



 



Data with EPA "J" qualifiers may be used for general site characterization purposes.  These 



data will not be used for Site decision-making purposes, such as determining the presence or 



absence of contaminants, determining the effectiveness of remedial actions, assessing the 



cleanup status of an aquifer, or assessing the attainment of cleanup goals in an aquifer.  Data 



with EPA "R" qualifiers will not be used for either site characterization or site decision-making 



purposes. 
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PREFACE TO THE QUALITY SYSTEMS MANUAL 
 
Purpose  
 
The purpose of this document is to provide implementation guidance on the establishment and management 
of quality systems for Calscience Environmental Laboratories, Inc and is based on the National 
Environmental Laboratory Accreditation Conference’s (NELAC) Quality System requirements, the 
Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) and International 
Organization for Standardization / International Electrotechnical Commission (ISO/IEC) 17025:2005.  
 
These three programs are built upon one another and are mutually reinforcing in their Quality Assurance 
programs and protocols. 
 
Background 
 
To be accredited and in compliance under the following three programs: 
 



1. The National Environmental Laboratory Accreditation Program (NELAP). Accredited laboratories 
shall have a comprehensive quality system in place, the requirements for which are outlined in The 
NELAC Institute (TNI) 2009 Volume 1: Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-2009).  This manual was written with guidance primarily 
from Volume 1: Modules 2, 3, 4, 5, and 7.    



 
Additional information may be found at:  
 



 http://www.nelac-institute.org/  
 



2. The Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) will 
provide a means for laboratories to demonstrate conformance to the DoD Quality Systems Manual 
for Environmental Laboratories (DoD QSM) as authorized by DoD Instruction 4715.15. 



 
The DoD QSM Revision 4.2 (October 25, 2010) is based on the National Environmental Laboratory 
Accreditation Conference (NELAC) Quality Systems standard which provides guidelines for 
implementing the international standard, ISO/IEC 17025. The DoD QSM Revision 5.0 (July 2013) 
standards will be implemented over the 2014-2015 time period. 



 
Additional information may be found at:  
 



 http://www.denix.osd.mil/edqw/Accreditation/  
 



 http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf  
 



 http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf  
 
 



3. ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 
Laboratories is for use by laboratories in developing their management system for quality, 
administrative and technical operations. Laboratory customers, regulatory authorities and 
accreditation bodies may also use it in confirming or recognizing the competence of laboratories.  



 
Additional information may be found at:  
 



 http://www.iso.org/iso/home.html  
 



 





http://en.wikipedia.org/wiki/International_Electrotechnical_Commission


http://www.nelac-institute.org/


http://www.denix.osd.mil/edqw/Accreditation/


http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf


http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf


http://www.iso.org/iso/home.html
















From: Mayer, Kevin
To: Wetmore, Cynthia
Subject: Fw: Montrose Baseline MACR pcbsa figures
Date: Thursday, December 18, 2014 3:06:29 PM
Attachments: 60288979 13 02_Montrose_PCBSA IN GW_GAGE 1114-Layout1 (2).pdf


60288979.13.02_Montrose_PCBSA IN GW_LYNW.1114-Layout1.pdf
60288979.13.02_Montrose_PCBSA IN GW_MBFC BFS.1114-Layout1.pdf
60288979.13.02 _Montrose_PCBSA IN GW_UBA.1014-Layout1.pdf


This is all I have on preliminary monitoring results.  Did you want the Montrose part of
 the MACP?  It is too large to email as a unit


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:00 AM
To: Mayer, Kevin
Cc: Wetmore, Cynthia; Natalia.Raykhman@CH2M.com; Dean, Brian
Subject: FW: Montrose Baseline MACR pcbsa figures
 
Kevin
As requested, attached are the pCBSA figures, from the September
 Baseline sampling event.  These are draft and subject to revision.  Any
 questions or comments, please contact me.
Mike
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From: Wetmore, Cynthia
To: Mayer, Kevin
Subject: appears to be inconsistent with map - from MACP report
Date: Tuesday, December 02, 2014 9:06:31 AM
Attachments: image003.png


 
Lynwood Aquifer: Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-
1) at
a concentration below the ISGS (H+A, 2007) as shown in Figure 13. pCBSA was also only detected
 in 1
of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure 14.
 Well
LW-1 was installed in 1989 and is located near the center of the Montrose property.
 
Groundwater Monitoring and Aquifer Compliance Plan
Montrose Superfund Site Page 4 of 31


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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From: Mayer, Kevin
To: Battaglia, Lora K.
Subject: Fw: Montrose MACP
Date: Monday, December 08, 2014 7:26:57 PM
Attachments: Pages 126 to 250 from 2014 09 02 Groundwater MACP.pdf


Lora - I discovered that my first message to you had a too large attachment, so I am resending
 with only the second of four attachments I sent to Scott and Ted.


From: Warren, Scott@DTSC <Scott.Warren@dtsc.ca.gov>
Sent: Friday, December 5, 2014 3:31 PM
To: Mayer, Kevin
Subject: Montrose MACP
 
Kevin,
 
The Montrose MACP text, tables and figures we have includes pages 1-65 (pages 42-65 are figures). 
 Page 66 should be the beginning of the appendices.  It looks like pages 66-99 are missing.
 
Can you please forward the apparently missing pages?
 
Scott
 
(email sent for Safouh while he is on vacation) 
 
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=37C4253586604259B40A8F2163E954E3-KMAYER

mailto:Lora.Battaglia@Cbifederalservices.com






  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



33



 



• Collect duplicate groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if 



required, by alternately filling agency and H+A sample containers in sequential order 



for each parameter until all containers are filled. 



 



• Handle QA water samples in a manner identical to other water samples. 



 



• Attach labels to sample containers immediately after samples are collected.  Affix 



custody seals to the seal each sample container following collection of samples. 



 



• Record all pertinent data concerning each sample on the groundwater sampling 



information field data form (Table 11). 



 



• Record all pertinent data concerning blank samples on the appropriate field data log 



form (Table 12). 



 



• Record all pertinent data concerning duplicate samples on the appropriate field data 



log form (Table 13). 



 



• Record all pertinent data concerning laboratory split samples on the appropriate field 



data log form (Table 14). 



 



• Complete chain-of-custody record at each sample location prior to sampling at the next 



well. 



 



• Finalize chain-of-custody record (Table 15) at the completion of each sampling day. 
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• Package, store, and transport the samples to the laboratory at the conclusion of each 



sampling day.  The ice chests used to store samples for transmittal to the laboratory 



will be sealed closed with filament tape and at least two custody seals will be placed 



across the contact between the ice chest lid and the ice chest, on sides without 



hinges.  The custody seals will indicate whether any tampering occurred during 



handling and shipment.  Samples will be delivered to the laboratories within 



approximately 24 hours of sample collection. 



 



6.2.4  Sample Containers, Preservation, and Transmittal 



 



A list of the types and volumes of sample containers used for groundwater sampling has been 



prepared (Table 2).  The laboratory will prepare the sampling containers for each analysis in 



accordance with the applicable EPA method. 



 



The primary laboratory designated for analysis of groundwater samples with the exception of 



pCBSA analysis is Del Mar Analytical.  The primary laboratory designated for analysis of 



groundwater samples collected at the Site for pCBSA analysis is E.S. Babcock & Sons, Inc.  The 



designated split laboratory is West Coast Analytical Services, Inc., Santa Fe Springs, California. 



 



Upon collection, all samples will be sealed with custody seals, labeled, and stored on ice in ice 



chests until received by the laboratory.  Sample shipments will contain completed 



chain-of-custody records stored in resealable plastic bags for shipment to the laboratory 



(Table 15).  Each ice chest containing samples will be clearly labeled and sealed to prevent 



tampering.   



 



6.2.5  Equipment Decontamination 
 



Groundwater samples will be collected from monitor wells using dedicated or nondedicated 



pumps.  Groundwater sampling using dedicated pumps will not require equipment 



decontamination.  Non-dedicated pumps used for well purging will be decontaminated. 
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Non-dedicated sampling equipment will be decontaminated between monitor wells to be sampled 



during the monitoring round by using a non-phosphate detergent wash, followed by a tap water 



rinse and a final distilled water rinse.  Water generated during decontamination procedures will be 



containerized and stored in an on-site storage tank. 



 



6.2.6  Documentation 
 



Documentation required for groundwater sample collection includes field data forms, sample 



labels, custody seals, and chain-of-custody records.   



 



A record of sample identification numbers will be maintained on standardized field data forms 



(Tables 11, 13, and 14).  Additional field data include a record of significant events, observations, 



measurements, personnel, site conditions, sampling procedures, measurement procedures, and 



calibration records. 



 



All field data entries in the field notebook will be signed, dated, and kept as a permanent record.  



Erroneous entries will be corrected by crossing a line through the error and entering the correct 



information.  Corrections will be initialed by field personnel making the re-entry. 



 



Sample identification documents will be prepared so that sample identification and chain of 



custody are maintained and sample disposition is controlled.  The following sample identification 



documents are to be used: 



 



• Sample identification labels (Table 16); and 



• Chain-of-custody records (Table 15). 



 



Standard sample identification labels and chain-of-custody records will be used to record all 



information.  Sample documentation forms and labels will be completed with waterproof ink.  The 



sample documentation forms will accompany the samples to the laboratory.  Copies of the sample 



documentation forms will be retained by the samplers and sent directly to the Project Manager. 



 



Preprinted adhesive sample labels will be secured to the sample containers by field personnel.  



The following information will be recorded on the sample label: 
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• Sample location/identifier; 



• Depth at which sample was collected, if applicable; 



• Date and time sample was collected; 



• Analyses to be performed; 



• Preservation instructions; 



• Project number; 



• Sampler's initials; 



• Any other pertinent information; and 



• Any special instructions to laboratory personnel. 



 



Official custody of samples will be maintained and documented from the time of sample collection 



until the validation of analytical results.  The chain-of-custody record is the document that records 



the transfer of sample custody.  The chain-of-custody record also serves to cross-reference the 



sample identifier assigned with the sample identifier assigned by the laboratory.  The 



chain-of-custody record includes the following information: 



 



• Sample location/identifier; 



• Project number; 



• Sampling date; 



• Sampling personnel; 



• Shipping method; 



• Sample description; 



• Sample volume; 



• Number of containers; 



• Sample destination; 



• Preservatives used; 



• Analyses to be performed; 



• Special handling and reporting procedures; and 



• The identity of personnel relinquishing and accepting custody of the samples. 
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The sampling personnel will be responsible for the samples and will sign the chain-of-custody 



record to document sample transferal or transport.  Samples will be packaged in sealed 



containers for transport and dispatched to the appropriate laboratory for analysis with a separate 



chain-of-custody record and sample transmittal letter accompanying each shipment.  During 



transport, samples will be accompanied by the chain-of-custody record and sample transmittal 



letter. 



 



Once received at the laboratory, laboratory custody procedures apply.  It is the laboratory's 



responsibility to acknowledge receipt of samples and verify that the containers have not been 



opened or damaged.  It is also the laboratory's responsibility to maintain custody and sample 



tracking records throughout sample preparation and analysis.  A copy of the chain-of-custody 



record is then sent to the Project Manager. 



 



6.2.7  Quality Assurance 
 



QA for groundwater samples collected during routine groundwater monitoring will be 



accomplished by following the procedures described in this SOP and by monitoring laboratory QA 



procedures (Table 7).  In addition, the following field quality control methods will be implemented 



during sample collection: 



 



• Include one trip blank sample containing organic-free water for VOC analyses to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will be 



prepared by the analytical laboratory using organic-free water.  The purpose of the trip 



blank is to identify possible contamination associated with container preparation and 



sample transport. 



 



• Collect duplicate groundwater samples at a rate representing ten percent of the number 



of original groundwater samples for VOC, pCBSA, and organochlorine pesticide 



analysis. 
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• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples VOC, pCBSA, and organochlorine pesticide 



analysis. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if required, 



by alternately filling agency and H+A sample containers in sequential order for each 



parameter until all containers are filled. 



 



• Identify blank samples in the same manner as all other samples.  Identifiers will be 



determined prior to the sampling round and will be indicated to field sampling personnel 



prior to the start of sampling activities. 



 



• Additional QA/QC samples, including field blanks and/or equipment rinsate blanks, may be 



collected at the discretion of the Project Manager.  



 



• Prior to the start of a sampling round, the Project Manager will determine the sampling 



locations for split sample collection, field blank preparation, and duplicate sample 



collection, if required.  Additionally, the Project Manager will specify labeling procedures 



for these samples.  This information will be contained in the field notebooks issued to field 



sampling personnel prior to the start of sampling activities. 



 



6.3  MANAGEMENT AND DISPOSAL OF CONTAMINATED MATERIALS 



 



Water generated during decontamination procedures will be containerized and stored at the 



Property.  Spent health and safety equipment will be containerized and stored at the Property.  



Purge water from monitor wells will be contained at the wellhead and transported to a storage 



tank at the Property.  In the near term, purge water and decontamination water will be sent off-site 



for treatment.  Spent health and safety equipment will be disposed in accordance with Federal, 



State and Local regulations. 
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7.0  HEALTH AND SAFETY 
 



All on-site field work will be conducted in accordance with the Site-specific Health and Safety 



Plan (H+A, 2003a).  The Site-specific Health and Safety Plan will be included in the field version 



of the FSP.  A hospital route map has been prepared (Figure 19). 



 



On-site field personnel will have 40-Hour Hazardous Waste Operations and Emergency 



Response training and current 8-Hour Refresher Training in accordance with 29 CFR 1910.120.  



Field personnel will also have certification of current respirator fit-testing and first aid training. 
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8.0 REPORTING AND DATA MANAGEMENT 
 



Following completion of field activities, a report will be prepared and submitted to EPA.  The report 



will include descriptions of field activities, data collection, and the data collected.  Information to be 



provided as part of this report is specified in the UAO SOW Task 7.3.  This report will be provided 



to EPA 40 business days after completion of the sampling round. 



 



Data collected during this sampling round including water level data, parameter data collected 



during purging, and laboratory analytical data will be entered into the project database.  Data will 



be managed in accordance with the Data Management Plan, which is being prepared by 



Montrose in accordance with Section 4.0 of the general requirements of the UAO SOW. 
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TABLE 1 



 
DATA USES AND LIMITATIONS 
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PARAMETER USES LIMITATIONS 



 
Water Level Measurements 



 
• Preparation of water level elevation contour 



maps. 
 



• Determination of direction of groundwater flow. 
 



• Determination of horizontal and vertical hydraulic 
gradients. 



 
• Tracking of water levels over time at discrete 



point in the hydrostratigraphic unit (hydrograph). 
 



• Tracking changes in water table and effect on 
saturated thickness. 



 
• Calculation of volume of groundwater required for 



purging prior to groundwater sampling. 
 
 



 
• Precision of water level measurement is 0.01 foot. 



 
• Measured water level only representative of 



hydrostratigraphic unit screened at time of 
measurement. 



 
• Preparation of contour maps requires that water level 



elevations be interpolated between measurement 
locations. 



 
 



 
Groundwater Samples 



 
• Monitor concentrations of analyzed compounds 



dissolved in groundwater. 
 



• Preparation of compound concentration contour 
maps. 



 
• Tracking of groundwater quality over time at 



discrete point in the hydrostratigraphic unit 
(hydrograph). 



 
 



 
• Precision of each analysis varies by compound, 



analytical method, and laboratory capabilities. 
 



• Each analytical result only representative of location 
of well, hydrostratigraphic unit, and time of sampling.   



 
• Preparation of contour maps requires that 



groundwater concentrations be interpolated between 
sample collection locations. 



 
 











ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME



VOLATILE ORGANIC COMPOUNDS 8260B 2 X 40 ml VOA VIAL, TEFLON 
LINED SEPTUM



VIALS FILLED COMPLETELY, 
NO HEAD SPACE



HCl, COOL TO 4oC 14 DAYS



DDT, BHC, and Other Organochlorine Pesticides 8081A 1 X 1 LITER AMBER GLASS 
BOTTLE



BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 7 DAYS TO EXTRACT       
40 DAYS TO ANALYZE



PARACHLOROBENZENE SULFONIC ACID
(pCBSA)



Modified 314.0 1 X 500 ML PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 28 DAYS



BIOLOGICAL PARAMETERS-LABORATORY 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC
Total Kjeldahl Nitrogen (TKN) SM 4500-N-O,C 28 DAYS
Total Phosporus 365.3 28 DAYS
Orthophosphorus 365.3 2 DAYS
Nitrite 300.0 48 HOURS
Nitrate 300.0 1 X 250 ML PLASTIC BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS



BIOLIGICAL PARAMETERS-FIELD



BART Test Kit NA NA Collect and store samples in 
accordance with manufacture's 



recommendations



NA NA
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HANDLING PROTOCOL FOR GROUNDWATER SAMPLES
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ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



ENGINEERING STUDIES ANALYSIS



GENERAL MINERALS 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC
Aluminum 6010B 6 MONTHS
Alkalinity SM 2320B 14 DAYS
Calcium 6010B 6 MONTHS
Chloride 300.0 28 DAYS
Potassium 6010B 6 MONTHS
Iron 6020B 6 MONTHS
Magnesium 6010B 6 MONTHS
Manganese 6010B 6 MONTHS
Sodium 6010B 6 MONTHS
Sulfate 300.0 28 DAYS
Total Dissolved Solids 160.1 7 DAYS



CALIFORNIA TITLE 22 METALS (CCR 17 METALS)* 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK FILTER, HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Antimony 6020B
Arsenic 6020B
Barium 6020B
Beryllium 6020B
Cadmium 6020B
Chromium 6020B
Cobalt 6020B
Copper 6020B
Lead 6020B
Molybdenum 6020B
Mercury 7470A 28 DAYS
Nickel 6020B
Selenium 6020B
Silver 6020B
Thallium 6020B
Vanadium 6020B
Zinc 6020B



FOR METALS, INSTRUCT LAB TO FILTER 
AND ACIDIFY UPON RECEIPT.



If not filtered in field, do not place in acidified 
sample bottle and instruct lab to filter and acidify 



upon receipt.
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ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



OTHER PARAMETERS



Cyanide 9014 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK NaOH, COOL TO 4oC 14 DAYS
Total Organic Carbon 415.1 2 x 40 ML VOA VIAL VIALS FILLED COMPLETELY, 



NO HEAD SPACE
HCl, COOL TO 4oC 28 DAYS



Fluoride 300.0 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 28 DAYS
pH 150.1 IMMEDIATELY
Specific Conductance 120.1 28 DAYS
Color SM 2120B 48 HOURS
Suspended Solids 160.2 7 DAYS
Sulfide 376.2 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK ZINC ACETATE AND  NaOH, COOL TO 40C 7 DAYS
Total Settleable Solids 160.5 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 48 HOURS
Hardness SM 2340B 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK  HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Total Silica 6010B 6 MONTHS
Boron 6010B 6 MONTHS
Strontium 6010B 6 MONTHS
MBAS (Surfactants) 425.1 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS
Ammonium 350.3 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC 28 DAYS
Total coliform SM 9221E 1 X 100 ML BACTI BOTTLE FILLED TO TOP COOL TO 40C, Na2S2O3 30 HOURS
Pseudomonas SM 9213F 30 HOURS
Heterotrophic Plate Count SM 9215B 30 HOURS
Total Recoverable Petroleum Hydrocarbons 418.1 1 X 1  LITER AMBER GLASS BOTTLE FILLED TO NECK COOL TO 40C, HCL 28 DAYS



FOOTNOTES



   (<) = Less than
DDT = Dichlorodiphenyltrichloroethane
BHC = Hexachlorocyclohexane
      oC = degrees Celsius
    EPA = U.S. Environmental Protection Agency
    HCl = Hydrochloric Acid
    HDPE = High Density Polyethylene
    lab = Laboratory
    ml = Milliliter
    VOA = Volatile Organic Analysis
    NA = Not Applicable
H2SO4 = Sulfuric Acid
NaOH = Sodium Hydroxide
HNO3 = Nitric Acid
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WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



UBE-1 04/02/91 94.3 8 60.7 - 90.7 
     



UBT-1 09/22/89 99 6 60 - 91 
UBT-2 09/16/89 99 4 50 - 91 
UBT-3 09/12/89 99 4 60 - 91 



     
MW-1 04/26/85 76.6 4 63 - 73 
MW-2 04/27/85 77.5 4 66.7 - 76.7 
MW-3 04/26/85 75 4 64.4 - 74.4 
MW-4 04/26/85 75.3 4 64.9 - 74.9 
MW-5 04/25/85 72.4 4 61.5 - 72.5 
MW-6 11/17/88 85 4 65 - 80 
MW-7 11/18/88 85 4 65 - 80 
MW-8 05/10/89 85 4 65 - 80 
MW-9 05/09/89 85 4 66 - 81 



MW-10 11/22/88 83 4 62 - 77 
MW-11 11/23/88 84 4 62 - 77 
MW-12 11/19/88 85 4 61 - 76 
MW-13 11/15/88 81 4 62 - 77 
MW-14 11/21/88 80 4 58 - 73 
MW-16 03/31/90 78 4 59 - 76 
MW-17 04/02/90 83 4 65 - 81 
MW-19 03/30/90 80 4 63 - 79 
MW-20 04/04/90 74 2 57 - 73 
MW-21 03/28/90 73 4 54 - 70 
MW-22 04/01/90 74 4 57 - 73 
MW-23 08/03/89 80 4 60 - 75 
MW-24 08/04/89 68 4 49 - 64 
MW-25 08/05/89 75 4 56 - 71 
MW-26 08/06/89 80 4 59 - 74 
MW-27 09/19/91 77 4 59 - 75 
MW-28 11/16/91 74 4 54 - 71 
MW-29 09/18/91 75 4 57 - 73 
MW-30 09/20/91 80 4 54 - 70 



     
BF-1 12/11/86 126.5 4 113.5 - 124.0 
BF-2 12/09/86 128 4 114.0 - 124.5 
BF-3 12/05/86 125.5 4 113.5 - 124.0 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



BF-4 12/08/86 126 4 112 - 123 
BF-5 01/14/89 135 4 122 - 132 
BF-6 12/03/88 132 4 115 - 125 
BF-7 12/09/88 119 4 106 - 116 
BF-9 01/03/89 129 6 107 - 128 



BF-10 12/01/89 131 4 120 - 130 
BF-11 12/06/89 124 4 104 - 124 
BF-12 11/30/89 120 4 110 - 120 
BF-13 11/01/89 138 4 117 - 137 
BF-14 10/04/89 122 4 111 - 121 
BF-15 10/10/89 114 4 98 - 113 
BF-16 12/16/89 130 4 103 - 124 
BF-17 12/18/89 124 4 100 - 120 
BF-19 06/26/91 135 4 128 - 133 
BF-20 08/14/91 130 4 110 - 129 
BF-21 05/24/91 123 4 96 - 121 
BF-22 06/12/91 120 4 87 - 117 
BF-23 06/17/91 120 4 101 - 116 
BF-24 05/17/91 122 4 96 - 121 
BF-25 06/20/91 115 4 94 - 104 
BF-26 08/28/91 110 4 90 - 105 
BF-27 07/11/91 122 4 101 - 121 
BF-28 07/18/91 115 4 95 - 110 
BF-29 08/06/91 126 4 100 - 120 
BF-30 08/19/91 120 4 82 - 113 
BF-31 08/22/91 135 4 105 - 135 



BF-32A 12/09/93 120 4 65 - 115 
BF-33 09/05/91 101 4 60 - 100 



     
G-1 11/26/86 164.5 4 140.5 - 161.0 
G-2 11/16/86 180 4 155.0 - 175.5 
G-3 12/01/86 170 4 145.5 - 166.0 
G-4 01/17/89 195 4 154 - 194 
G-5 12/07/88 194 4 151 - 190 
G-6 12/12/88 192 4 149 - 190 
G-8 12/13/89 181 4 140 - 180 
G-9 12/04/89 213 4 171 - 213 



G-11 11/04/89 218 4 177 - 217 
G-12 10/21/89 198 4 158 - 198 



     
Note:  Refer to page 3 of this table for footnotes.  
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TABLE 3 
 



WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



G-13 10/07/89 197 4 157 - 197 
G-14 08/30/91 196 4 155 - 195 
G-15 08/09/91 184 4 142 - 182 
G-16 06/06/91 187 4 145 - 185 
G-17 06/29/91 213 4 172 - 212 
G-18 05/30/91 202 4 161 - 201 
G-19 07/25/91 187 4 145 - 185 



     
LG-1 11/12/86 211 4 188.5 - 209.0 
LG-2 12/21/88 207 4 185 - 205 



     
LW-1 08/24/89 251 4 230 - 250 
LW-2 08/31/89 253 4 232 - 252 
LW-3 11/18/89 261 4 238 - 259 
LW-4 09/09/91 246 4 225 - 245 
LW-5 09/17/91 251 4 230 - 250 
LW-6 09/21/91 256 4 235 - 255 
LW-7 09/24/91 251 4 230 - 250 



     
 
 
 
 
 
 
FOOTNOTES 
 
 Ft bls = Feet below land surface 
 NM  = Not measured  
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UNIT VOCs pCBSA DDT-BHC



MW-1 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast corner of Property, Confirm the lateral 
extent of BHC



MW-2 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-3 upper Bellflower aquitard X X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations, Confirm the lateral extent of BHC, Verify historical detection of DDT



MW-4 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-5 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC



MW-6 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations south of Jones Chemical, Confirm the lateral 
extent of BHC



MW-7 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-8 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-9 upper Bellflower aquitard X X X
Confirm MCB and pCBSA concentrations north of the Property, Evaluate TCE 
concentrations from upgradient sources, Confirm the lateral extent of BHC, Verify historical 
detection of DDT



MW-10 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-11 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-12 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-13 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC



MW-14 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



MW-16 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-17 upper Bellflower aquitard X X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC, Verify historical detection of DDT



MW-19 upper Bellflower aquitard X X Confirm upgradient MCB and pCBSA concentrations north of the Property 
MW-20 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product
MW-21 upper Bellflower aquitard Well not scheduled to be sampled, east of MW-28 which was sampled in 2002



MW-22 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



MW-23 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002
MW-24 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-25 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations, Confirm the lateral extent of BHC



MW-26 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-27 upper Bellflower aquitard X X X Confirm upgradient MCB and pCBSA concentrations northeast of the Property, Evaluate 
TCE concentrations from upgradient sources, Confirm the lateral extent of BHC



MW-28 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-29 upper Bellflower aquitard Well not scheduled to be sampled, nearby Del Amo Well SWL0025 provides data for this 
portion of the plume



MW-30 upper Bellflower aquitard X X X Confirm concentrations along the southeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-1 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm upgradient MCB and 
pCBSA concentrations northwest corner of Property 



BF-2 Bellflower sand X X X Confirm MCB and pCBSA concentrations southern Property boundary, Confirm the lateral 
extent of BHC



BF-3 Bellflower sand X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



BF-4 Bellflower sand X X X Confirm MCB and pCBSA concentrations on-Property, Confirm the lateral extent of BHC, 
Verify historical detection of DDT



BF-5 Bellflower sand X X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-6 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-7 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-9 Bellflower sand X X X Confirm MCB and pCBSA concentrations beneath source area, Confirm the lateral extent 
of BHC, Verify historical detection of DDT



BF-10(a) Bellflower sand X X Confirm concentrations along the  flank of the MCB and pCBSA plumes



BF-11 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-12 Bellflower sand X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



BF-13 Bellflower sand Well not scheduled to be sampled, nearby Del Amo Well SWL0013 provides data for this 
portion of the plume



BF-14 Bellflower sand X X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes, Confirm the 
lateral extent of BHC



BF-15(a) Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-16 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



BF-17 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-19 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-20 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-21 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-22 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-23 Bellflower sand Well not scheduled to be sampled because it was sampled in 2002
BF-24 Bellflower sand X X Confirm concentrations along the axis of the MCB and pCBSA plumes



BF-25(a) Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-26 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-27 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-28 Bellflower sand X X X Confirm downgradient MCB and pCBSA concentrations, Verify historical detection of BHC
BF-29 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-30 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



BF-31(a) Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-32A Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-33 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



G-1 Gage aquifer X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



G-2 Gage aquifer X X X Confirm MCB and pCBSA concentrations, southeast corner of Property, Verify historical 
detection of DDT



G-3 Gage aquifer X X Confirm  MCB and pCBSA concentrations, southwest corner of Property 
G-4 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



G-5 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-6 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-8 Gage aquifer X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



G-9(a) Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-11(a) Gage aquifer X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes



G-12 Gage aquifer Well not scheduled to be sampled, nearby Del Amo Well SWL0034 provides data for this 
portion of the plume



SWL0034 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-13(a) Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-14 Gage aquifer Well not scheduled to be sampled because it was sampled in 2002, Del Amo will sample 
this well



G-15 Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-16(a) Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-17 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
G-18 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-19 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
LG-1 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer
LG-2 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer



LW-1(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations beneath source area
LW-2(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-3(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations northeast of the Property 
LW-4(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-5 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002
LW-6 Lynwood aquifer X X Confirm MCB and pCBSA concentrations, northeast corner of Property 
LW-7 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002



NOTE: 
(a) Samples will also be collected from these wells for biological fouling evaluation and engineering studies.  See Table 2 for list of analysis.
(b) Samples will also be collected for these wells for engineering studies.  See Table 2 for list of analyses.



FOOTNOTES



MCB = Chlorobenzene VOCs = Volatile organic compounds
pCBSA = para-Chlorobenzene sulfonic acid DDT-BHC = Dichlorodiphenyltrichloroethane and hexachlorocyclohexane (Lindane)
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TABLE 5 
 



 WATER LEVEL INDICATOR 
 CALIBRATION DOCUMENTATION FORM 



 
 
 PROJECT NUMBER:  
 



 
 
 



DATE 



 
 
 



TIME 



 
WATER LEVEL 



INDICATOR 
TYPE 



 
WATER LEVEL 



INDICATOR 
NUMBER 



 
 



CALIBRATION 
METHOD 



 
CALIBRATED 



BY 
(INITIALS) 



 
 
 



REMARKS 
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TABLE 6 



 
STATIC WATER LEVEL DATA SHEET 
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 MONTH/YEAR:   



 PROJECT NUMBER:   



 METHOD OF MEASUREMENT/SOUNDER IDENTIFIER:   



 



 
 
 



WELL 
IDENTIFIER 



 
 
 
 



DATE 



 
 
 
 



TIME 



 
 
 



REFERENCE 
POINT 



 
REPORTED 



TOTAL DEPTH 
OF WELL 
(feet bls) 



DEPTH TO 
WATER FROM 
REFERENCE 



POINT 
(feet) 



 
DEPTH TO 
PRODUCT 
(feet bls) 



 
REFERENCE 



POINT 
ELEVATION 



(feet msl) 



 
WATER 
LEVEL 



ELEVATION 
(feet msl) 



 
PREVIOUS 



DEPTH 
TO WATER 



(feet) 



 
 



CHANGE IN 
WATER LEVEL 



(feet) 



 
 
 
 



COMMENTS 



 
 
 
 



INITIALS 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



 
 
FOOTNOTES 
 
 msl = Mean sea level 
 bls = Below land surface 











PROCEDURE      
EQUIPMENT CHECK AND/OR 



CALIBRATION  
OPERATIONAL  
PROCEDURE PERSONNEL   



DATA 
STORAGE 
SYSTEM PRECISION   ACCURACY             



Water Level Measurement Electric water level sounder, steel 
tape, interface probe



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy, 
electronic



0.01 foot +0.1 foot



Water Sample Collection 
(excludes determination of 
electrical conductivity, pH, 
and temperature)



Depth specific sampling devices, 
sample bottles, shipping 
containers, transmittal forms, 
chain-of-custody records, field 
forms



SOP Hydrogeologist, 
field technician



Hard copy NA NA



Electrical Conductivity Conductivity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +5 umhos 
when scale 
units are x1



+10 umhos 
when scale 
units are x1



Turbidity Turbidity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



Dissolved Oxygen Photometric meter, appropriate 
filters,  high and low range 
ampoules, field form



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



pH pH meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.05 unit 0.5 unit



Temperature Field thermometer, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.1oC +0.5oC



FOOTNOTES



SOP = Standard Operational Procedure umhos = Micromhos
   NA = Not Applicable oC = Degrees Celsius
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TABLE 7



FIELD PROCEDURES AND QUALITY ASSURANCE OBJECTIVES
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TABLE 8 



 
ELECTRICAL CONDUCTIVITY METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
 



DATE 



 
 



TIME 



EC STANDARD 
SOLUTION 



(umhos/cm @ 25ºC) 



TEMPERATURE 
OF SOLUTION 



ºC 



EC METER 
READINGS 
(umhos/cm) 



 
REDLINES 



(Y/N) 



BATTERY 
GOOD 
(Y/N) 



 
METER 
TYPE 



 
METER 



SERIAL # 



 
 



COMMENTS 



 
 



INITIALS 



           



           



           



           



           



           



           



           



           



           



           



           



           



           



 
FOOTNOTES 
 
 umhos/cm = Microhmos per centimeter 
 °C = Degrees Centigrade 
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TABLE 9 
 



pH METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
DATE 



 
TIME 



 
pH BUFFER 



TEMPERATURE 
OF BUFFER, ºC 



 
pH READING 



 
METER TYPE 



METER 
SERIAL 



NO. 
 



COMMENTS 
 



INITIALS 



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



 
FOOTNOTE 
 
 ºC = degrees Celsius 
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 TABLE 10 Project __________ 
 
 INSTRUMENT CALIBRATION LOG FOR GROUNDWATER SAMPLING 
 
 DISSOLVED OXYGEN METER CALIBRATIONS 
 (AIR METHOD) Page  ____ of ____ 
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DATE 



 
 



TIME 



 
METER 
MODEL 



 
TEMP 
(ºC) 



 
ELEVATION 



(ft msl) 



SOLUBILITY 
OF 



OXYGEN (a) 



ALTITUDE 
CORRECTION 



FACTOR (b) 



CALIBRATION 
VALUE(c) 



(mg/l) 



 
 



COMMENTS 



 
 



INITIALS 
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
 
FOOTNOTES 
 
(a) Solubility of oxygen. 
(b)  Altitude correction factor. 
(c) Calibration value determined by multiplying solubility value by altitude correction factor. 
 
 ºC = degrees Celsius 
 ft msl = Feet mean sea level 
 mg/l = Milligrams per liter 
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 HARGIS + ASSOCIATES, INC. TABLE 11 
GROUNDWATER SAMPLING INFORMATION FORM 



 
 WELL ID:  
  
STATIC DTW   FT VOLUME OF WATER IN CASING   GAL  DATE:   



TD CASING   FT 3 CASING VOLUMES   GAL   



FT OF WATER   FT MONITOR WELL RECHARGE RATE   SLOW   FAST  INITIALS:  



CAPACITY OF CASING   GAL/FT PURGE METHOD   BAILED   PUMPED  



     
 



. . . . FIELD PARAMETERS . . . . 
 



APPROX. 
GALLONS 



APPROX. 
CASING 



VOLUMES 



 



BEGIN PURGING @    HRS 
TIME T° (        ) pH EC O.R.P. D.O. TURB. PURGED PURGED COMMENTS  



           



          STOP PURGING @ HRS 



           



           



          GALLONS PURGED  



           



          CASING VOLS PURGED  



           



           WL FT@  HRS 



          WEATHER CONDITIONS 



           



          TIME  TEMP  



           



          SKIES  



           



          WIND (mph) FROM  



           



           



          AIR MONITORING PID/FID ppm 



           



 NOTES     VAULT  BKGD  
SAMPLE COLLECTION SAMPLE TIME  (Color, odor, sand & silt content, factors possibly affecting samples, condition of vault, wellhead,  
      ANALYSIS       QUANTITY            TYPE   sampling apparatus, etc.) BREATHING ZONE  



       
       DISCHARGE WATER  
        
        
       HEALTH & SAFETY EQUIPMENT 
       (circle) 
DUPLICATES / SPLITS / BLANKS? Y N 
If yes, complete appropriate forms. 



     RESPIRATORS  GLOVES 
TYVEK  GOGGLES 
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TABLE 12 



 
BLANK SAMPLE LOG FORM 
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 PROJECT NUMBER:              
 
 MONTH/YEAR: 
                                       
 PAGE            OF              
 
 



 
DATE 



TYPE BLANK 
(Field, Trip, 



Rinsate) 
 



TIME 



 
PREPARATION 



LOCATION 



 
SAMPLE 



IDENTIFIER 



 
ANALYTICAL 



METHOD 



 
BLANK WATER 



SOURCE & DATE 



 
BATCH 



NUMBER 



 
COMMENTS AND SAMPLING 



CONDITIONS 
 



INITIALS 
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TABLE 13 



 
DUPLICATE SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 



 



SAMPLE DATE 
SAMPLE TIME  



ACTUAL / REPORTED 



 



SAMPLE 
LOCATION 



 



SAMPLE IDENTIFIER 



 



ANALYTICAL METHOD 



 



COMMENTS 



 



INITIALS 
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TABLE 14 



 
LABORATORY SPLIT SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 
 



DATE TIME SAMPLE LOCATION LABORATORY ANALYTICAL METHOD COMMENTS INITIALS 
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TABLE 15 
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TABLE 16.  SAMPLE IDENTIFICATION LABEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 HARGIS + ASSOCIATES, INC. 
Mission City Corporate Center 
2365 Northside Drive, Suite C-100 
San Diego, CA  92108 
Phone:  619.521.0165 



________________________________ 
Client Date 



________________________________
H+A Project No. Sample ID 
________________________________  
Initials Time 
________________________________ 
Analyze for: 



________________________________ 
Preservative/Special Instructions: 
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FINAL 



QUALITY ASSURANCE PROJECT PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 



1.0  INTRODUCTION 



 



 



This Quality Assurance Project Plan (QAPP) has been prepared for Montrose Chemical 



Corporation of California (Montrose) in accordance with the requirements outlined in Section 7.0 



of the Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" (CPA) refers to an approximate 



two-acre portion of the Property where most of the manufacturing operations were performed 



historically. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 



additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 
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the purposes of this QAPP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose.  



 



In addition, the term dichlorodiphenyltrichloroethane (DDT), or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC), or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentration of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  SUPPORTING DOCUMENTS 



 



This QAPP was developed in accordance with the EPA guidance document “EPA Guidance for 



Quality Assurance Project Plans, Document Control No. EPA QA/G-5” (EPA, 1998a).  Site 



specific documentation is also provided in the “Final Remedial Investigation Report for the 



Montrose Superfund Site, Los Angeles, California” (EPA, 1998b), and in the accompanying 



“Field Sampling Plan, Baseline Groundwater Sampling, Montrose Site, Torrance, California” 



(Hargis + Associates, Inc. [H+A], 2003B). 



 



1.4  BACKGROUND 



 



Background information related to the Site is outlined in the Field Sampling Plan (FSP) 



(H+A, 2003b). 
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1.4.1  Site Description 



 



A description of the Site is provided in Section 2.1 of the FSP (H+A, 2003b). 



 



1.4.2  Previous Investigations 



 



Previous groundwater investigations at the Site are summarized in Section 2.5 of the FSP and 



in the Remedial Investigation (RI) report (EPA, 1998b, H+A, 2003b).  Groundwater data 



obtained from these investigations are contained in the Montrose Groundwater database, 



described in the Data Management Plan being prepared by Montrose. 



 



1.4.3  Geologic and Hydrogeologic Conditions 



 



The geologic setting, stratigraphy, and hydrogeologic conditions at and in the vicinity of the Site 



are described in Sections 2.2 and 2.3 of the FSP (H+A, 2003b). 
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2.0  DATA QUALITY OBJECTIVES 



 



 



The data quality objectives (DQOs) for this study were developed in accordance with the EPA 



guidance document “Guidance for the Data Quality Objectives Process”, EPA QA/G-4 



(EPA, 2000).  The DQO process outlined in the EPA guidance is designed to provide systematic 



planning in data collection efforts.  The data collection efforts resulting from such planning 



should support the decision making process.  This section of the Montrose QAPP is designed to 



parallel the EPA guidance for the DQO process to the extent possible.  Therefore, this section 



will discuss the steps specified in the DQO process as outlined in the EPA guidance (EPA, 



2000).  As described by EPA, the DQO process is especially designed to address problems that 



require making a decision between two clear alternatives.  However, the principles used in the 



DQO process are also applicable to programs with objectives other than decision making, such 



as this Baseline Sampling.  The basic steps in the DQO process are: 



 



1) State the Problem 



2) Identify the Decision 



3) Identify the Inputs to the Decision 



4) Define the Boundaries of the Study 



5) Develop a Decision Rule 



6) Specify Tolerable Limits on Decision Errors 



7) Optimize the Design for Obtaining Data 



 



2.1  STATE THE PROBLEM 



 



The data collection activity addressed in this document is the Baseline Sampling, which is 



defined as Task 7 of the UAO SOW (EPA, 2003).  The principal objective for these data is to 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 6  
11/13/03  



 



Project Name: Montrose 
Section No. 2.0 
Revision No. 0.0 
Revision Date 11/13/2003 



serve as the baseline for future compliance and operational monitoring.  As a comprehensive 



round of groundwater monitoring and sampling has not been performed recently, this baseline 



will provide data on the current hydrogeologic and water quality conditions.  The data will also 



be used in the remedial design modeling program, to evaluate whether or not additional wells 



are needed for monitoring in accordance with UAO SOW Task 11, and whether or not additional 



wells are needed to define the extent of the pCBSA plume in accordance with UAO SOW 



Task 1.2 (EPA, 2003).   



 



2.2  IDENTIFY THE DECISION 



 



As noted in the EPA guidance, the DQO process is particularly designed to address problems 



that require making a decision between two clear alternatives.  However, the principles of 



systematic planning and the DQO process are applicable to all scientific studies (EPA, 2000).   



Therefore, the DQO process will be applied to this phase of data collection to the extent 



practicable. 



 



As part of the decision process, the planning team and decision makers should be identified.  



For this project, the members of the planning team include hydrogeologists from H+A, Montrose 



Chemical Corporation personnel, and EPA personnel including the Remedial Project Manager 



and Quality Assurance Management Section representatives.  Decisions will be made by 



consensus between the EPA, Montrose, and H+A. 



 



The baseline sampling will provide current groundwater quality and water level data for the 



remedial design modeling program.  Based on analysis of the results of the sampling activities, 



the current location of the contaminant plume and the chemical concentration within the 



contaminant plume will be established.  Changes in chemical concentrations will be compared 



to historical data and current remedial action levels.  Comparisons will be conducted on both a 
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well by well basis.  Additionally an evaluation of the overall changes, if any, of the plumes will be 



assessed.   



 



The sampling will provide a baseline for compliance and operational monitoring to be performed 



in accordance with the MACP.  An objective of the sampling is to obtain data sufficient to 



monitor changes in the lateral and vertical distribution of chemicals in groundwater at the Site.  



The data will also be used to evaluate the need for additional monitoring wells.   



 



2.3  IDENTIFY THE INPUTS TO THE DECISION 



 



Baseline Sampling will consist of water level measurement and groundwater sampling as defined 



in the FSP.  Water levels will be measured in all 85 Montrose monitor wells.  Groundwater 



samples will be collected from 71 Montrose monitor wells and one Del Amo monitor well during 



Baseline Sampling as specified in the FSP.  In order to meet the objectives outlined in Section 



1.2, groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



modified EPA Method 314.0; for DDT and its isomers and metabolites; BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A..  Tables 4 through 9 included in this QAPP 



summarize the analytical methods to be used, and the analytes for each method.  The following 



summarizes the information included in the tables: 



 



TABLE ANALYTICAL METHOD INFORMATION 



4 VOCs 



5 Organochlorine Pesticides 



6 PCBSA 



7 General Minerals 



8 Other Parameters 



9 California Title 22 Metals 
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The selected analyses are based on the known contaminants released at the Site and the 



historical concentrations of those contaminants in groundwater.  Additional analyses will be 



performed in support of the remedial engineering activities, and to assist in optimizing 



reinjection of treated water to reduce biofouling.  These analyses are described in the FSP. 



 



2.4  DEFINE BOUNDARIES OF THE STUDY 



 



Monitor wells are located across the Site, and are screened in the following hydrostratigraphic 



units: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer. 



 



Water levels will be measured in all Montrose monitor wells as described in the FSP.  



Groundwater samples will be collected from selected Montrose monitor wells as described in 



the FSP. 



 



Project specific goals for the detection limit of each analyte will be the in situ groundwater 



standards (ISGS).  Where applicable, the ISGS for VOCs are included in Table 4, and the ISGS 



for organochlorine pestcides are included in Table 5.  The project goals for accuracy, precision, 



and completeness are also included in Tables 4 through 9.  The proposed methods and 



corresponding method detection limits have been set to be below the ISGS for VOCs and 



organochlorine pesticides. 



 



The baseline groundwater sampling program will be implemented after EPA has approved this 



QAPP and the associated FSP. 
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2.5  DEVELOP A DECISION RULE 



 



The proposed baseline data collection is designed to establish baseline groundwater quality 



conditions, and to provide an evaluation of the current lateral and vertical distribution of VOCs, 



pCBSA, and BHC in groundwater..  This monitoring and sampling will provide a basis for future 



work at the site and will support the development of the MACP.  The data developed by the 



baseline sampling will be integral to future decisions on remedial activities.  The baseline 



sampling data will also be used in the future to evaluate water level and water quality trends. 



 



The following provides a summary of the purposes of the baseline sampling, and the associated 



decision: 



 



PURPOSE DECISION 
 
• Data will be used to provide baseline 



plume definition data for the RD 
model. 



 
• Determine if additional wells are 



necessary for RD modeling. 



 
• Data will be used to evaluate the 



extent of TCE in the areas adjacent 
to and upgradient of the Montrose 
property. 



 
• Determine if the locations of 



proposed wells outlined in the TCE 
workplan need to be moved based 
on the chemical concentration data 
from the wells on and adjacent to the 
Montrose property. 



 
• Data will be used to define the 



pCBSA plume. 



 
• Determine the location and number 



of monitor wells to monitor pCBSA in 
accordance with the requirements of 
the Record of Decision (ROD), 
Section 13, Provision 12 (pages 13-
23 and 1324). 
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2.6  SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 



 



Results of this data collection and evaluation effort will provide information for future remedial 



decisions and activities.  This baseline evaluation of current site conditions will be assumed to 



be true. 



 



Although there is no specific decision that will result from the baseline sampling program, 



acceptable limits on the data itself are discussed in the Data Acquisition section of this QAPP 



(Section 4.0).  Although the complete range of variables for the parameters to be collected is not 



known, previous sampling and laboratory analyses have provided the basis for determining 



which analyses will be performed as part of the baseline study.  Previous sampling and 



laboratory analyses results, as summarized in the RI report, provide an approximation of the 



expected ranges of concentrations of contaminants in groundwater at the Site, as well as the 



expected ranges of water level elevations in the various hydrostratigraphic units underlying the 



Site (EPA, 1998b). 



 



2.7  OPTIMIZE THE DESIGN FOR OBTAINING DATA 



 



Based on results of the Baseline Sampling, additional monitor wells may be required.  Additional 



wells may be required to evaluate the extent of pCBSA in accordance with UAO SOW Task 1.2 



(EPA, 2003).  Additional wells may also be required to meet the objectives of the MACP, to be 



prepared by EPA, in accordance with UAO SOW Task 11 (EPA, 2003).  The decisions 



regarding whether or not additional wells will be installed, and the monitoring and sampling 



schedule for those wells, will be made following the Baseline Sampling. 



 



Groundwater samples will be collected from 71 of the Montrose monitor wells and one Del Amo 



monitor well in order to meet one or more of the objectives as follows:    
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In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells, and 5 Lynwood aquifer monitor wells.  The rationale for sampling 



the specified wells is provided in Table 4 of the FSP.  The locations of the wells in relationship to 



the chlorobenzene and pCBSA plumes for the upper Bellflower aquitard, Bellflower Sand, Gage 



aquifer, and Lynwood aquifer have been provided in the FSP.   



 



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well.  The locations of these 



wells are shown on Figures 11 through 12 of the FSP.  The rationale for sampling the specified 



wells is provided in Table 4 of the FSP.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well.  The locations of these wells are shown on 



Figures 13 through 17 of the FSP.  The rationale for sampling the specified wells is provided in 



Table 4 of the FSP.   



 



To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18 of the FSP. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are also 



provided on Figure 18 of the FSP. 
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3.0  TASK MANAGEMENT 



 



 



This section describes the overall structure of the project in terms of its management team and 



its quality assurance (QA) team, and provides an overview of the tasks to be performed under 



the FSP.  In addition, this section describes the types of data that will be generated in the 



course of this monitoring program, as well as the data quality requirements that will allow these 



data to be interpreted and integrated into a conceptual understanding of subsurface processes 



that govern the movement of groundwater and COCs in groundwater. 



 



3.1  TASK ORGANIZATION 



 



A project organization chart has been prepared for the tasks specified in the FSP, and lists H+A, 



EPA, and subcontractor personnel responsible for implementation of field and QA activities 



(Figure 1).  QA activities at the Site will be overseen by a QA team comprising the following 



project personnel:  Project Manager, Technical Directors, QA Managers, and Field Task 



Managers.  The QA team is responsible for ensuring that valid measurement data are obtained 



and for routinely verifying laboratory and field measurement data.  The following sections 



describe the responsibilities of the individual members of the QA team.  



 



3.1.1  Project Manager 



 



The Project Manager is responsible for general project supervision, including reviewing the 



activities of the QA Manager and the individual Field Task Managers.  The Project Manager will 



directly perform or supervise the performance of the following: 



 



• Coordinate and oversee project-related activities and data management. 
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• Ensure that the procedures specified in this QAPP and in the FSP are implemented and 



that all activities conducted at the Site meet stated objectives. 



 



• Determine sampling and analytical strategies with the assistance of the QA team. 



 



• Ensure that data meet project specific objectives. 



 



• Review data quality verification results. 



 



• Review and approve project documents. 



 



• Approve, designate, and monitor corrective action of all field and office activities, as 



needed. 



 



• Act as H+A liaison to Montrose and EPA. 



 



3.1.2  EPA Project Manager 



 



The EPA Project Manager bears overall responsibility for the direction of the scope of work to 



be performed for the project.  The EPA Project Manager provides final review and approval of 



the field sampling plan and associated QAPP, and the reports that will be generated upon 



conclusion of each groundwater sampling event.  The EPA Project Manager provides 



coordination of the overall project, and provides consultant overview and direction. 
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3.1.3  Technical Directors 



 



The Technical Directors will review the implementation of field, laboratory, and office procedures to 



ensure that the proposed work is conducted in accordance with methods and procedures 



designated in the FSP and this QAPP.  The Technical Directors will be available to assist the 



Project Manager as needed to evaluate data quality with respect to project objectives and to 



interpret data generated during groundwater sampling. 



 



3.1.4  Quality Assurance Managers 



 



The H+A QA Manager is responsible for informing field personnel of the quality control (QC) 



practices to be employed prior to field work; performing and overseeing QA/QC functions 



throughout field and laboratory activities; and communicating QA/QC status and requirements to 



the Project Manager and, if required, to Technical Directors.  The QA Manager will directly 



perform or supervise the performance of the following: 



 



• Coordinate QA/QC functions with the Project Manager. 



 



• Review and approve all QA/QC documents pertaining to Site activities. 



 



• Review and approve all modifications to this QAPP, as necessary, and distribute 



modifications to all parties. 



 



• Coordinate all field sampling efforts with the analytical laboratory. 



 



• Maintain a record of all samples submitted for analysis to the laboratory, the analyses 



performed, and the final results. 
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• Ensure that proper sample custody procedures are followed. 



 



• Review chain-of-custody records and sample transmittal documents for completeness. 



 



• Ensure that appropriate field measurement data and analytical laboratory data are 



entered, stored, and maintained. 



 



• Perform the verification and validation of the quality of data and review analytical results 



with project personnel. 



 



• Monitor progress in correcting laboratory deficiencies, if necessary. 



 



The H+A QA Manager and other members of the H+A QA team will be assisted as needed by a 



consulting QA Manager for Laboratory Data Consultants, Carlsbad, California (LDC).  The LDC 



QA Manager will be available to review verification and validation of the quality of data in order 



to assure that data quality achieved during field and laboratory procedures meets DQOs 



designated for the project. 



 



The EPA Project QA Officer will be responsible for review of QA documents, including QAPPs, 



submitted pursuant to a Task Assignment.  The EPA Project QA Officer provides comments and 



recommendations to the EPA Project Manager regarding appropriate methodologies, reporting 



limits, sampling, and preservation techniques, DQOs, and other chemistry related issues.  The 



EPA Project QA Officer performs data validation tasks or assigns and supervises EPA data 



validation tasks as requested by the EPA Project Manager. 
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3.1.5  Field Task Managers 



 



Field Task Managers are responsible for overseeing all field activities, for communicating field 



activities with the Project Manager, and for coordinating all sampling efforts with the H+A QA 



Manager and the analytical laboratories.  The Field Task Managers, to be assigned prior to 



scheduled activities, will: 



 



• Contact off-site private property or facility owners and obtain permission to conduct field 



activities, if required. 



 



• Coordinate field activities with all permitting agencies and subcontractors and establish 



contractual agreements, as necessary. 



 



• Provide training for all sampling personnel, as necessary.  Training may include sample 



collection procedures and decontamination procedures.  All Field Task Managers and 



field personnel will be required to be in compliance with applicable H+A corporate health 



and safety requirements, as well as Occupational Safety and Health Administration 



training requirements for hazardous waste sites. 



 



• Coordinate all sampling efforts with field personnel and the H+A QA Manager. 



 



• Prepare a sampling memorandum before each sampling event that indicates the 



sampling methodology; number, type, and size of samples to be collected; and 



preservation and analytical methods required.  The Field Task Manager will review this 



memorandum with field personnel prior to sampling. 
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• Designate sampling locations and assign sample identifiers for associated QC samples,  



which will be comprised of trip blanks, field blanks, duplicate samples, and laboratory 



split samples. 



 



• Ensure that all field supplies and equipment, including sampling equipment, containers, 



labels, custody seals, preservatives, and shipping supplies necessary to properly sample 



wells, are available and are in good working order. 



 



• Ensure that field personnel adhere to the procedures documented in this QAPP unless 



field conditions require project modifications. 



 



• Review field notebooks and ensure that all appropriate field data forms are complete and 



correct. 



 



• Coordinate corrective action, as necessary, for all field activities. 



 



3.1.6  Laboratory Project Managers  



 



The Laboratory Project Manager ensures laboratory resources are available; reviews final 



analytical reports produced by the laboratory; reviews and approves the laboratory quality 



assurance manual; coordinates scheduling of laboratory analyses; and supervises in-house 



chain-of-custody procedures. 



 



Laboratories specified for this project are Del Mar Analytical, Inc., Irvine, California (DMA); West 



Coast Analytical Service, Inc., Santa Fe Springs, California (WCAS); and E.S. Babcock & Sons, 



Inc., Riverside, California (Babcock).  



 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 18  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



3.1.7  Specialized Training, Requirements, and Certifications 



 



All personnel responsible for and involved in the implementation of the activities described in the 



FSP and this QAPP will be thoroughly knowledgeable and experienced in the various aspects of 



the work to be completed.  This knowledge and experience will include, but not be limited to, 



familiarity with the Site geologic and hydrogeologic conditions; laboratory data review and 



verification; Site physical conditions and access; Site personnel and contacts; and Site health 



and safety rules, procedures, and protocols.  Onsite field personnel will have 40-Hour 



Hazardous Waste Operations and Emergency Response training and current 8-Hour Refresher 



Training in accordance with 29 CFR 1910.120.  Field personnel will also have certification of 



current respirator fit testing and first aid training.  All onsite field work will be conducted in 



accordance with the Site-specific Health and Safety Plan (H+A, 2003a).  



 



Subcontractors involved in the implementation of project activities will be similarly 



knowledgeable and experienced.  In addition to knowledge and experience, subcontractors will 



also possess the following minimum requirements: 



 



• Analytical laboratory – Certified by the California Department of Health Services to 



perform laboratory analyses within the state of California. 



 



3.2  TASK DESCRIPTION 



 



Groundwater monitoring under the FSP will consist of water level measurement and groundwater 



sampling.   



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed or estimated reference point elevation and the depth to 
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water for each well.  Water level data will be recorded on preprinted water level data sheets.  



Water level measuring equipment will be decontaminated between measuring of wells.  



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential, and turbidity may be measured in the field 



and recorded in the field notebook.   



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Additional samples will also be collected to 



evaluate the potential for biological plugging to occur during injection of treated water and to 



obtain data to support engineering studies to be conducted as part of the remedial design. 



 



3.3  DOCUMENTATION 



 



QA objectives require that field and laboratory activities be documented as completely and 



accurately as practicable.  



 



3.3.1  Field Activity Documentation 



 



Field documentation includes field notebooks, water level data sheets, groundwater sampling 



forms, sample labels, and chain-of-custody forms.  Field data forms not submitted with samples 



to the laboratory will be compiled in the field notebook.  Additionally, field notebooks will include a 



record of significant events, observations, and measurements made during field investigations, 



including names of personnel present, Site conditions, sampling procedures, measurement 
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procedures, and calibration records.  All field data forms will be signed, dated, and kept as a 



permanent record.  Erroneous entries on the field data forms will be corrected by drawing a line 



through the error and entering the correct information.  Corrections will be initialed by the individual 



making them.  



 



Field notebooks and copies of field data forms will be reviewed by the Field Task Manager.  Field 



notebooks and field data forms will be retained in the project files.  The Field Task Managers will 



be responsible for the collection and maintenance of field documentation until those documents 



are forwarded to the project file. 



 



A record of sample identification will be maintained on the field data forms.  Standard sample 



documentation procedures are established for sampling activities to ensure control of samples 



during collection, transportation, and storage.  Sample documentation includes the preparation 



of sample identification and transmittal documents so that sample identification can be 



maintained and sample location and disposition can be monitored and controlled.  The following 



sample identification and transmittal documents will be used: 



 



• Field data forms  



• Sample identification labels 



• Custody seals 



• Chain-of-custody records 



 



Pre-printed, adhesive, sample identification labels will be secured to the sample containers by 



the field sampler (Table 2).  Sample documentation forms and labels will be completed using 



waterproof ink.  Sample identification labels will contain the following information: 



 



• Sample location/identifier 



• Date and time sample was collected 



• Analyses to be performed 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 21  
11/13/03  



 



Project Name: Montrose 
Section No. 3.0 
Revision No. 0.0 
Revision Date 11/13/2003 



• Project number 



• Sampler initials 



• Preservation method used 



 



Custody seals will be used to seal each sample container following collection of samples.  In 



addition, the ice chests used to store samples for transmittal to the laboratory will be sealed 



closed with filament tape and at least two custody seals will be placed across the contact 



between the ice chest lid and the ice chest, on sides without hinges.  The custody seals will 



indicate whether any tampering occurred during handling and shipment. 



 



Official sample custody will be maintained and documented from the time of sample collection to 



the presentation of analytical results in the final report.  The chain-of-custody records will 



document the transfer or shipment of samples to the analytical laboratory personnel and will 



detail the analyses requested for each sample (Table 3).  



 



Chain-of-custody records will contain the following information: 



 



• Sample location/identifier 



• Project code 



• Date and time sample was collected 



• Project Manager and QA Manager names, telephone number, and fax telephone 



number 



• Names of sampling personnel 



• Shipping method used and date 



• Sample description 



• Sample matrix 



• Sample volume and number of containers 



• Sample destination 
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• Preservation method used 



• Analyses to be performed 



• Special handling procedures 



 



Erroneous entries on chain-of-custody records will be corrected by drawing a line through the 



error and entering the corrected information.  Corrections will be initialed by the individual 



making them. 



 



3.3.2  Laboratory Documentation 



 



In general, laboratories will document their activities in accordance with their QA Manuals 



(Appendices A, B, and C).  Laboratory documentation elements have been summarized below:  



 



 Analytical Report: • Client Name and Address 
 • Sampling Date 
 • Receipt Date 
 • Project Name 
 • Sample Description/ID 
 • Analysis Reported 
 • Analytical Results and Units 
 • Sample Surrogate Recoveries 
 • Method of Analysis 
 • Analyst 
  



 QA Package: • Chain-of-Custody 
 • Case Narrative 
 • Non-Conformance Reports/Corrective Action 
 • QC Report [Recoveries and Limits for Matrix Spike, 



Matrix Spike Duplicate] 
 • Method Blank Results and Surrogate Recoveries 



• Internal Standard Recoveries 
 • Bench Sheets 
 • Raw Analytical Data 
 • Preparation Logs 
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 • Instrument Sequence Logs 
 • Initial Calibration Curve or Standards 
 • Instrument Performance Checks 
 • Continuing Calibration Check 
 • Laboratory Control Standards 



 



Chain-of-custody records will be reviewed by the QA Manager for completeness.  The analytical 



laboratory will notify the QA Manager of sample receipt and will acknowledge receipt of samples on 



the chain-of-custody record. 
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4.0  DATA ACQUISITION 



 



 



This section summarizes standard operating procedures (SOPs) for sample collection and 



sample custody, as well as QC procedures for field measurements, sample collection, and 



laboratory analyses to be used during activities at the Site.  The purposes of these procedures 



are to ensure proper handling of samples during collection, transportation, storage, and 



analysis, and to ensure that all field measurements are performed in a manner consistent with 



the DQOs.  Laboratory QC procedures used for the analysis of samples are provided by the 



analytical laboratory (Appendices A, B, and C). 



 



4.1  DESIGN OF SAMPLING PROCEDURES 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



Groundwater samples for the baseline round will be analyzed for VOCs using EPA Method 



8260B; for pCBSA using Modified EPA Method 314.0; for DDT and its isomers and metabolites, 



BHC isomers, and other organochlorine pesticides using EPA Method 8081A.  Groundwater 



samples collected during the baseline round to further evaluate the potential for biological 



plugging to occur during injection of treated water and for future engineering analysis will be 



collected in accordance with the schedule outlined in the FSP.  The types, locations, and number 



of samples to be collected; procedures for preparation and decontamination of sampling 



equipment; and methods of waste disposal were determined based on available data and 



objectives and are provided in the FSP.  The field sampling methodology to be employed has 



also been specified. 



 



Samples designated for laboratory analysis will be identified, preserved, and transported in such 



a manner that data are representative of the actual Site conditions and sample integrity is 
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maintained during sample transport.  Sample handling protocols have been developed for 



groundwater samples collected at the Site (Table 1). 



 



SOPs provided in the FSP will be followed during the collection of groundwater samples.  If 



specialized equipment is necessary, arrangements will be made or subcontractors will be 



contacted by the Field Task Manager.  Sampling and measurement equipment will be 



thoroughly checked for proper operation and calibration prior to any field activity. 



 



4.2  ANALYTICAL METHODS REQUIREMENTS 



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B, for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Analytical methods used for this project 



will meet the requirements of SW-846 (EPA, 1996) (Tables 4 through 6).  In accordance with an 



EPA request, analytical method standard operating procedures for Del Mar Analytical have 



been compiled and are provided in Appendix A. 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314.0.  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided (Appendix D). 
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Additional parameters that will be analyzed during the baseline sampling to evaluate the 



potential for plugging to occur in injection wells during remedial action will include total Kjeldahl 



nitrogen (TKN), nitrate, nitrite, and total phosphorus and orthophosphorus (Tables 7 and 8).  In 



addition, samples for BART® test kit analysis will be collected to evaluate the potential 



occurrence of iron bacteria, sulfate reducing bacteria, and slime forming bacteria.  



 



To support anticipated engineering studies, groundwater samples will be collected and analyzed 



for general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total organic carbon, total recoverable petroleum 



hydrocarbons, total coliform, pseudomonas, and heterotrophic plate count (Tables 7 through 9). 



 



4.3  QUALITY CONTROL REQUIREMENTS 



 



QC procedures have been developed for field activities and laboratory analyses to ensure that 



samples are collected and analyzed in a manner consistent with the DQOs.  Field and 



laboratory QC procedures have been prepared for field instrument and equipment calibration, 



sample collection, field parameter measurements, and laboratory analyses (Tables 4 



through 10).  



 



4.3.1  Field Quality Control 



 



QC procedures will be implemented for field measurements to ensure that all field 



measurements are performed and recorded in a manner consistent with the DQOs.  In general, 



the following steps must be implemented as part of the QC procedures for field measurements: 



 



• Document field equipment maintenance and calibration. 
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• Establish written SOPs that are accessible. 



 



• Train personnel in all SOPs relating to their assigned tasks. 



 



• Specify professional oversight for various field procedures. 



 



• Maintain well-organized, verified, and accessible data files, including original data and 



field notes. 



 



• Perform informal, internal peer auditing of work by field personnel and formal auditing by 



the QA Manager or a designate through interaction with the Project Manager. 



 



• Document any corrective action taken in the field notes. 



 



4.3.2  Sample Collection 



 



QC procedures will be implemented for sample collection to ensure that all groundwater 



samples are collected in a manner consistent with the DQOs.  The Field Task Manager will 



determine the sampling locations and sample identifiers for QC samples, which will be 



comprised of duplicate and laboratory split samples collected from the same wells and at the 



same time as original groundwater samples.  The number of QC samples to be collected and 



QC sampling locations will be confirmed by the QA Manager and will be contained in a field 



memorandum issued to the field sampling personnel prior to the sampling event.  As a general 



guideline, one duplicate and one laboratory split sample will be collected and analyzed for 



VOCs, pCBSA, and organochlorine pesticides for every 10 original groundwater samples 



collected.  The Field Task Manager will direct the selection of the locations of duplicate and split 
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sampling so that QC samples are collected at different locations that are representative of the 



variability of compounds of concern concentrations in groundwater throughout the Site vicinity. 



 



QC samples will be identified in the same manner as all other samples so that the laboratory will 



not be aware of their nature as QC samples.  Identifiers will be determined by the Field Task 



Manager prior to the sampling event and will be indicated on the sampling memorandum.  



 



4.3.3  Laboratory Quality Control 



 



DMA and WCAS are the designated primary and split analytical laboratories, respectively, for 



sample analyses.  Babcock is the designated laboratory for analysis of pCBSA in groundwater 



samples.  Other qualified analytical laboratories may be designated to perform analyses.  



Laboratory QA objectives and procedures are specified in their respective QA Manuals 



(Appendices A, B, and C).  Analytical summaries containing project-specific QC criteria to be 



followed by the laboratory for analysis of groundwater samples are provided (Tables 4 



through 9).  



 



4.4  INSTRUMENT CALIBRATION 



 



Field equipment, such as water quality parameter measuring instruments, will be calibrated and 



used to perform the necessary field measurements, in a manner such that data are 



representative of the actual Site conditions.  



 



Field equipment will be maintained, calibrated, and operated according to manufacturer 



guidelines and recommendations.  At a minimum, all field equipment will be inspected and 



calibrated on receipt from a vendor or from another H+A office.  The following guidelines apply 



to equipment calibration: 
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• Calibrate all field equipment prior to field activities.  



 



• At a minimum, the pH meter will be calibrated in pH 4 and pH 10 buffered solutions prior to 



commencing field work each day.  These pH values are expected to bracket the range of 



pH in groundwater samples collected from monitor wells at the Site.  The conductivity 



meter will be calibrated prior to commencing field work each day.  The conductivity meter 



will be calibrated using standard calibration solutions selected to bracket the range of 



conductivity expected in groundwater samples collected from monitor wells at the Site.  



The accuracy of the field thermometer will be determined by checking the measured 



reading against other thermometers.  The DO meter will be calibrated in air prior to 



commencing field work each day.  If a photometer-type turbidity meter is used, it will be 



calibrated to 0 Nephelometric Turbidity Units (NTUs) and 10 NTUs prior to commencing 



field work each day, and zeroed to 0 NTUs prior to each reading.  Depending on the type 



of meter used, calibration to the parameters EC, pH, DO, and turbidity can be 



accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter cannot be calibrated in the field. 



 



• If the calibration of an instrument cannot be easily checked, either test it against another 



instrument of a similar type or return it to the manufacturer for appropriate calibration on 



a quarterly basis at a minimum. 



 



A routine schedule and record of field equipment calibration will be maintained in the field 



notebook.  This will enable the user to document the procedures used in verifying the accuracy 



of the field equipment.  



 



Sufficient critical spare parts, batteries and supplies will be maintained for all field instruments at 



an easily accessible, on-site storage location to repair or maintain equipment with a minimal 



impact to field activities.  
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Specific procedures for calibration, operation, and maintenance of laboratory equipment are 



described briefly by the analytical laboratory (Appendices A, B, and C).  



 



4.5  SAMPLE ANALYSES 



 



Data acquisition requirements for laboratory analysis are described in the following sections. 



 



4.5.1  Laboratory Facilities 



 



Laboratory facility requirements include, but are not limited to, the following: 



 



• The laboratory will have the appropriate equipment available for sample preparation and 



analysis for the analytical methods requested. 



 



• The laboratory will use reagents and supplies that meet the minimum requirements in 



the analytical methods. 



 



• All instruments and equipment used for sample analysis will be maintained, calibrated, 



and operated according to laboratory SOPs, analytical method criteria, and manufacturer 



guidelines and recommendations.  



 



4.5.2  Sample Custody 



 



Laboratory sample custody procedures include, but are not limited to, the following: 
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• Sample custody is documented from the time samples are received by the laboratory 



sample custodian throughout the analytical process, until the samples are disposed. 



 



• Upon receipt at the laboratory, each sample is assigned a unique laboratory 



identification number that is used to track that sample.  The sample identification number 



will be documented by the laboratory sample custodian on the chain-of-custody record.  



The temperature inside the cooler containing samples should be measured and 



recorded on the chain-of-custody record upon receipt at the laboratory. 



 



4.5.3  Analytical Procedures 



 



Generalized standard laboratory analytical procedures include, but are not limited to, the 



following: 



 



• Analyze samples according to the methods specified (Table 1 and Appendix A). 



 



• Analyze samples within the holding time required by the analytical method or as 



requested by the sampling personnel, according to the objectives of the particular task, 



whichever time period is shorter. 



 



• Calibrate each instrument used in the analyses prior to sample analysis to ensure that all 



analyses meet the method requirements. 



 



• Analyze calibration standard and instrument blanks daily to check instrument 



consistency and performance. 



 



• Perform continuing calibration verification at the beginning of each day or every 12 hours 



for EPA Method 8260B. 
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• Analyze one set of calibration standards each 8-hour shift or every 12 hours, as 



applicable, or whenever a calibration check standard does not meet project-specific 



acceptance criteria. 



 



• Analyze one set of method blanks daily or per analytical batch of 20 samples or fewer, 



whichever is more frequent. 



 



• Analyze at least one spike sample with each analytical batch of 20 or fewer samples. 



 



• Analyze at least one duplicate sample or spike duplicate sample with each analytical 



batch of 20 or fewer samples. 



 



• Analyze a laboratory control sample and laboratory control sample duplicate (LSCD) 



with each analytical batch of 20 or fewer samples. 



 



• Compare accuracy and precision from spike and replicate sample analyses to 



established project-specific QC criteria. 



 



• Maintain performance records to document data quality. 



 



• Use confirmatory methods whenever the identification of an analyte of interest cannot be 



determined by the main analytical method or when unfamiliar, nonroutine samples are 



analyzed.  Confirmatory methods may include analyses by alternate analytical methods 



or second-column confirmation for organic compounds, as specified by the appropriate 



methods. 



 



• Routinely determine the limit of detection or method detection limit for each analyte 



analyzed on each instrument. 
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4.5.4  Reporting 



 



Laboratory reporting procedures include, but are not limited to, the following: 



 



• Review analytical data, laboratory worksheets, and QC records, including spike and 



duplicate analytical results, and maintain on file at the laboratory for future reference. 



 



• Prepare and submit analytical laboratory reports to H+A. 



 



• Submit data report package consisting of results sheets from each batch of samples and 



copies of the instrument or method blank, matrix spike and matrix spike duplicate (MSD) 



summary, and the surrogate or internal standard recoveries.  The data package 



includes all relevant sample information, including laboratory identification number; 



sample identifier; analytical method; date and time of sample collection, extraction, and 



analysis; dilution factor; and reported detection limits.  Additionally, the data report 



package shall include results of the laboratory control sample and laboratory control 



sample duplicate. 



 



• Type all analytical reports and include a cover letter signed by appropriate laboratory 



personnel, analytical report sheets for each sample, and QA sample results summaries. 



 



Laboratories will provide Tier 3 Data Validation Packages (DVPs) for 100 percent of submitted 



groundwater samples, as instructed.  
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5.0  DATA QUALITY MANAGEMENT 



 



 



The data quality management program is designed to ensure that QC procedures are 



maintained from data collection to report preparation.  Data quality management will be initiated 



prior to data collection by implementing QC procedures established to ensure that all data are 



obtained and analyzed in a manner consistent with QA objectives and are representative of the 



actual Site conditions.  Laboratory data will be maintained by DMA, WCAS and Babcock in 



accordance with their respective QA Manuals (Appendix A, B, and C).  Montrose will maintain 



field data for a period of no less than 5 years after EPA determination that the work under the 



SOW to the UAO is complete, unless otherwise approved by EPA (EPA, 2003a).  The following 



sections summarize field and laboratory data quality management and assessment. 



 



5.1  DATA MANAGEMENT 



 



Field and laboratory data will be managed as it is obtained and compiled.  Field data will be 



obtained and compiled in field notebooks or on the appropriate field data forms.  Laboratory 



data will be compiled in the data report packages.  Field and laboratory data will be entered, 



stored, and maintained in electronic files or databases, as appropriate.  Tables will be prepared 



based on these data for use in summary reports.  Use of these standard data reporting forms 



and tables will ensure that data are presented consistently.  The QA Manager will maintain all 



copies of field data forms, original transmittal letter, chain-of-custody records, and the laboratory 



data packages in the project files.  
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5.1.1  Field Data 



 



The Field Task Manager will retain all field notebooks and copies of all field data forms in the 



project file.  These data files will contain original data and field notes.  All files will be well 



organized, indexed, verified, and accessible.  



 



Field sampling files will be compiled.  Field sampling files will include, but are not limited to, the 



following information: 



 



• Field notes compiled by sampling personnel during the sampling event. 



 



• Field data, including sampling data forms and calibration documentation. 



 



• Sample documentation forms, including chain-of-custody records, and courier receipts, 



as appropriate. 



 



5.1.2  Analytical Data 



 



Analytical data files will be established for all activities.  These data files will be organized, 



indexed, verified, and accessible.  Analytical data will include original chain-of-custody records, 



and laboratory data packages assembled by the laboratory performing the analyses.  The 



laboratory data packages will be provided by the laboratory to H+A as hard copy.  Analytical 



data may also be provided on a diskette or by electronic transmission.  Analytical data with 



corresponding review qualifiers will be entered, stored, and maintained in an electronic 



database. 



 



Analytical data files will include, but are not limited to, the following information: 
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• Original chain-of-custody records 



• Laboratory analytical reports from all sampling events 



• QC sample results, including field duplicates, trip, and equipment rinsate blanks 



• Data deliverables packages 



• Assessment and validation forms compiled during data evaluation. 



 



5.2  QUALITY ASSURANCE OVERSIGHT 



 



The QA Manager is responsible for QA oversight.  QA oversight is accomplished by verifying that 



established QC procedures are followed; by conducting field procedure audits on a regular basis 



to ensure that the data being collected are reliable, of acceptable quality, and are representative 



of Site conditions; by identifying deficiencies and ensuring that corrective actions are implemented 



when necessary; and by reporting project status to project management on a regular basis. 



 



5.2.1  Preventive Maintenance 



 



Preventive maintenance includes those activities that must be carried out to minimize downtime 



of the field and laboratory measurement systems.  Specific laboratory preventive maintenance 



measures are provided by each laboratory in its respective QA Manual (Appendices A, B, and 



C).  Procedures for preventive maintenance during sampling and field measurement activities 



include, but are not limited to, the following: 



 



• Calibrate and check field measurement equipment before use. 



 



• Ensure that critical spare parts for instruments are immediately available in case of 



equipment failure. 
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• When practical, ensure that back-up equipment is available. 



 



• If samples are subcontracted by DMA or WCAS, then the contract laboratory shall be 



held accountable to ensure that all analytical requirements in the QAPP are followed by 



the subcontractor. 



 



• Identify and review sampling locations and procedures each day prior to starting field 



activities. 



 



• Ensure that additional materials for sample collection, including containers, caps, labels 



and chain-of-custody forms, are available onsite. 



 



5.2.2  Field Procedure Audits 



 



The QA manager may schedule an audit of field procedures during field activities to evaluate the 



execution of SOPs.  The field procedure audit will consist of observations and documentation of 



the field activities.  Checklists will be used for documenting observations of sampling activities, 



including: 



 



• Calibration documentation for sampling and measurement instrumentation 



 



• Documentation of adherence to this QAPP and the FSP 



 



• Completion of field notebooks and field data forms 



 



• Sample handling, storage, and transmittal procedures 



 



• Chain-of-custody procedures. 
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Observations recorded on the completed checklist will be discussed with the Field Task Manager 



during the audit debriefing.  Specific deficiencies noted and recommendations for corrective action 



and follow up will be discussed at this time.  A copy of the completed checklist will be forwarded to 



the H+A Project Manager.  Depending on the severity of the deficiencies, adherence to corrective 



action recommendations may be verified by a follow-up audit of that deficiency. 



 



5.2.3  Technical Systems Audits 



 



A laboratory technical systems audits will be performed for the primary laboratory.  Laboratory 



technical systems audits of split and other laboratories will be conducted on a as needed basis.  



The laboratory technical systems audit monitors the capability and performance of a laboratory 



and provides an optional verification of compliance with project-specific and method-specific QC 



criteria.  Each laboratory technical systems audit will include a careful evaluation of equipment 



and facilities and adherence to SOPs and QC procedures.  In addition, double-blind performance 



samples may be submitted to the laboratory by Montrose or EPA.   



 



Upon completion of the laboratory technical systems audit, an audit report is prepared and copies 



are distributed to the Field Task Manager and Project Manager.  This report outlines the audit 



approach and presents a summary of results and recommendations.  Upon completion of the 



laboratory technical systems audit, the specific deficiencies are discussed with the Project 



Manager and laboratory personnel, and recommendations are made for corrective action.  A 



report will be provide to Montrose and EPA prior to commencement of the baseline sampling 



round that outlines the major findings of the audit and the resultant corrective action by the 



laboratory.  Depending on the severity of the deficiencies, adherence to corrective action 



recommendations may be verified by a follow-up audit. 
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5.2.4  Measurement Performance Criteria 



 



Measurement performance criteria apply to quantitative data generated during the course of this 



investigation.  



 



Performance criteria for quantitative measurements, such as laboratory analytical data, will be 



those specified in the QA Manual published by each laboratory associated with this project 



(Appendices A, B, and C).  Evaluation of data with respect to performance criteria will be 



conducted by the QA Manager of each laboratory, and will also be reviewed by LDC and H+A 



QA Managers. 



 



5.3  DATA ASSESSMENT AND DATA VALIDATION 



 



Data assessment and validation is a systematic process of evaluating analytical data against a 



pre-established set of QC criteria, which is based on project-specific criteria and selected 



method-specific criteria specified in the appropriate EPA test methods, to determine the quality 



of the data (EPA, 1996).  Data generated from sampling events will be verified and validated to 



determine if they meet QC criteria.  The quality and appropriate use of data obtained will be 



determined based on the results of routine assessment of 100 percent of the data, on the 



results of Tier 2 validation procedures performed on 100 percent of the groundwater sampling 



analytical data, and on the results of Tier 3 validation procedures performed on 20 percent of 



the groundwater sampling analytical data.  Laboratory data will be validated in accordance with 



EPA National Functional Guidelines (EPA, 1994, 1996, and 1999).  SOPs for data assessment 



have been developed to ensure that these activities are performed in a consistent manner, 



Section 6.0, Standard Operating Procedures for Data Assessment. 



 



Analytical data generated will be verified for compliance with H+A criteria for precision, 



accuracy, representativeness, completeness, and comparability (PARCC) parameters.  
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Assessment and validation of analytical data will be performed under the supervision of the H+A 



QA Manager.  The LDC QA Manager will be responsible for reviewing the results of data 



validation.  The laboratory will submit analytical results that are supported by sufficient 



information to enable the reviewer to fully evaluate data quality.  



 



The QA Manager will direct the following activities during the data assessment process: 



 



• Review of chain-of-custody records 



• Review of sample holding times 



• Review of any trip blank and equipment rinsate blank results 



• Review of any field duplicate and laboratory split sample results 



• Review of laboratory reagent blank, spike, and duplicate sample results. 



 



Data assessment results will be used to flag questionable analytical results and to assign data 



qualifiers.  The results will also be used as a basis to request revised analytical data reports 



from the laboratory and to initiate corrective action.  In addition, results will be used to determine 



corrective action for field sampling personnel.  



 



All analytical data will undergo Tier 2 and 20 percent will undergo Tier 3 data validation.  The 



laboratory will, however, provide Tier 3 documentation packages for 100 percent of the samples 



so that a greater percentage of samples could be subject to Tier 3 validation, if warranted.  



DVPs will be assembled by the laboratory performing the analyses. 



 



EPA Tier 2 data validation will be performed on the summary (i.e., no raw data) packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project manager when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 
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as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.   



 
Data summary packages provided by the contract laboratory should consist of sample results 



and quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 



through X for organic analyses and Forms 1 through XIV for inorganic analyses). 



 
EPA Tier 3 data validation will be performed on the summary and raw data packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project chemist when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 



as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.    



 
Data summary packages provided by the contract laboratory will consist of sample results and 



quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 through 



X for organic analyses and Forms 1 through XIV for inorganic analyses), and all raw data 



associated with the sample results and QA/QC summaries. 



 
All data validation procedures will be in accordance with EPA Functional Guideline requirements 



and industry standards. 



 



The QC elements to be reviewed for Tier 2 and Tier 3 validation are identified in the following 



subsections. 
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Organic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
 
• Matrix spike and matrix spike duplicate recovery 
 
• Laboratory control sample recovery 
 
• Internal standard performance 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Compound identification (Tier 3) 
 
• Compound quantitation and detection limits (Tier 3) 
 
• Tentatively identified compound verification (GC/MS) (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 
Inorganic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
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• Matrix spike recovery 
 
• Duplicate sample RPD 
 
• Laboratory control sample recovery 
 
• ICP interference check 
 
• MSA and serial dilution checks 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Analyte identification (Tier 3) 
 
• Analyte quantitation and detection limits (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 



The results of data assessment and validation, including the activities described above and any 



data qualified, will be compiled for each sampling event.  These results will be kept on file with a 



memorandum that explains the reasons for data qualifications and the corrective action to be 



implemented. 



 



The results of data assessment and validation will be used in conjunction with other validation 



criteria to flag questionable analytical results and to assign data qualifiers.  The results will also 



be used as a basis to request revised analytical data reports from the laboratory and to initiate 



corrective action. 



 



Following data assessment and validation, analytical results and review qualifiers will be 



entered into the database from analytical data reports provided by the laboratory.  The database 



will be used to ensure that the data are organized and easily accessible.  A hard copy database 
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printout will be double-checked against the original laboratory analytical reports to ensure data 



entry accuracy. 



 



5.3.1  Data Assessment 



 



Routine procedures will be used to assess PARCC parameters as required to meet DQOs for 



the sampling event (Table 10).  Descriptions of the PARCC parameters to be evaluated during 



data verification are described in the following sections.  In addition to these parameters, the 



following criteria will be verified to have been met: 



 



• Holding times 



• Correct analytical method and data reporting (Table 1) 



• Chain-of-custody criteria and documentation; and  



• Minimal reporting requirements. 



 



5.3.1.1  Precision 



 



Precision is a measure of the agreement or reproducibility among replicate measurements.  



Examination of precision is a measure to evaluate the reproducibility of measurements under a 



given set of conditions.  Precision is expressed as the relative percent difference (RPD) 



between duplicates of the same sample.  Duplicates consist of internal laboratory duplicates 



and external field duplicates.  Internal laboratory duplicates include sample duplicates and/or 



MSDs, depending on the analytical method.  Analytical results from field duplicate samples 



provide information on the precision of sample collection procedures.  Analytical results from 



laboratory duplicates and laboratory MSDs provide information on laboratory precision.  The 



RPD between duplicate sample results is calculated using the following equation: 
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Where: 



 



 RPD = Relative percent difference 



 D1 = First sample value 



 D2 = Second sample value (duplicate) 



 



The calculated laboratory and field duplicate RPDs are evaluated and compared to established 



project-specific precision control limits (Tables 4 through 9).  Unacceptable precision values will 



be noted in the project file.  Data associated with unacceptable laboratory precision results will 



be qualified, and recommendations for corrective action will be discussed with the laboratory or 



field personnel, as appropriate. 



 



5.3.1.2  Accuracy 



 



Accuracy is the degree of agreement between a value and an accepted reference or true value.  



Accuracy can be expressed numerically as the percent recovery (%R) of a spiked sample.  A 



sample spike is prepared in the laboratory by adding a known concentration of one or more 



chemicals to one sample in each analytical batch.  The chemicals spiked are chosen from the 



list of analytes detectable by the method being evaluated.  Analytical results from spiked 



samples provide data on matrix interferences and method performance.  



 



Accuracy for the analytical measurement system is defined as the %R for a spiked sample.  The 



%R is calculated as follows: 



C
xBAP 100)( −



=  
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where: 



 



 P = Percent recovery 



 A = Measured concentration in spiked sample (sample + spike) 



 B = Measured concentration in sample 



 C = Known concentration of spike compound. 



 



The calculated %R results are compared to project-specific and/or EPA-specified accuracy 



control limits (Tables 4 through 9). 



 



Unacceptable accuracy results will be noted in the project file.  Data associated with 



unacceptable laboratory accuracy results may be qualified, and recommendations for corrective 



action will be discussed with the laboratory or field personnel, as appropriate.  



 



Accuracy may be qualitatively verified by evaluating blank contamination.  Compounds detected 



in any trip blanks or laboratory blanks will be evaluated during data assessment procedures.  



Guidelines are established to evaluate the effects of blank contamination on the accuracy of the 



analytical results of associated field samples.  Unacceptable effects of blank contamination will 



be noted in the project file.  Data associated with contamination will be noted in the project file.  



Data associated with unacceptable blank results will be qualified, and recommendations for 



corrective action will be discussed with the laboratory and field personnel, as appropriate. 



 



Trip blanks pertain to VOC analysis.  When samples for VOC analysis are to be collected, trip 



blanks are prepared prior to the sampling event and kept with the samples throughout the entire 



sampling event and during transport to the laboratory.  Trip blanks are useful in detecting VOC 



contamination in sample containers and cross contamination of VOCs between samples during 



shipment, storage, and handling.  
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Equipment rinsate blanks are defined as samples that are obtained by running analyte-free, 



deionized water through any non-dedicated sample collection equipment after decontamination.  



These samples are used to determine if decontamination procedures are sufficient. 



 



Laboratory blanks are samples made up in the laboratory using analyte-free water and analyzed 



along with the investigative samples.  Laboratory blanks are useful for detecting contamination 



in the sample handling and analytical processes at the laboratory. 



 



5.3.1.3  Representativeness 



 



Representativeness is the reliability with which a measurement or measurement system reflects 



the true conditions under investigation.  Representativeness is influenced by the number and 



location of the sampling points; sampling timing and frequency during monitoring events; and 



field and laboratory sampling procedures. 



 



Representativeness is a qualitative parameter that is addressed by describing sampling 



techniques and the rationale used to select sampling locations.  Sample location selection may 



be determined based on existing data, instrument surveys, or observations, or may be randomly 



selected.  Data used to select sampling location may include water level measurements; 



groundwater and soil sample results; geologic descriptions such as lithologic logs; and 



interpretations of study area hydrogeologic conditions. 



 



5.3.1.4  Completeness 



 



Completeness is defined as a comparison of the number of valid data points obtained from a 



measurement effort to the total number needed to meet the project goals.  Data completeness 



incorporates sample loss and data acceptability. 
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Analytical data completeness is described as the ratio of acceptable analytical results to the 



total number of results requested.  A completeness value of less than 90 percent indicates that 



corrective action is necessary to limit the number of incomplete or unacceptable results and to 



avoid similar problems in future sampling events. 



 



Criteria for incomplete or unacceptable results may include containers broken during shipment 



or at the laboratory and data qualified as unusable during data assessment or data validation 



procedures.  Analytical data completeness is calculated using the following equation: 



 



100
)(



)( x
resultsrequestedofnumbertotal



resultsacceptableofnumberC =  



where: 



 



 C = Percent completeness. 



 



5.3.1.5  Comparability 



 



Comparability is a qualitative parameter that expresses the confidence with which one data set 



can be compared to another.  Comparability is dependent on consistency in sampling conditions 



and on selection of sampling procedures, sample preservation methods, analytical methods, 



and expressed units of data. 



 



The comparability requirements for field measurement, sampling, and analysis activities are met 



by complying with SOPs during sample collection and analysis.  Because of the similarity of 



data collection and analysis methods, data collected during the planned activities will be 



comparable to data collected during previous Site investigations. 
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5.4  CORRECTIVE ACTION 



 



Corrective action will be implemented if it is determined during the data quality verification and 



assessment processes that the field procedures and documentation, analytical procedures, or 



analytical results are not adequate to achieve the DQOs.  Corrective actions that may be 



implemented include, but are not limited to, the following: 



 



• Altering procedures in the field 



• Providing additional training for field personnel 



• Using alternative sample containers 



• Increasing the frequency of calibration or maintenance of field measurement instruments 



• Resampling or reanalyzing samples 



• Contacting the laboratory to initiate specific internal corrective actions 



• Auditing laboratory procedures. 



 



The Project Manager or Field Task Manager will be responsible for initiating corrective action for 



all field activities.  The QA Manager will be responsible for ensuring that corrective actions for 



laboratory activities are initiated and for ensuring that corrective actions implemented are 



adequate to meet DQOs.  Corrective actions taken will be addressed and summarized in a 



technical memorandum. 



 



Should field measurement data for analytical results indicate inconsistencies resulting from field 



procedures, field corrective actions will be implemented as follows: 



 



• Sampling and decontamination procedures will be reviewed if target compounds are 



detected in any trip blanks or equipment rinsate blanks in concentrations exceeding 



method reporting detection limits or documented laboratory contaminant levels. 
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• Sampling and decontamination procedures will be reviewed if analytical results of field 



duplicates indicate poor precision. 



 



Laboratory corrective actions will be initiated if analytical results are not provided in a timely 



manner or are determined to contain inconsistencies during the data quality assessment and 



validation processes.  The laboratory will be contacted to discuss corrective action for specific 



inconsistencies. 



 



At a minimum, the laboratory will adhere to corrective action procedures outlined in Title 40, 



Code of Federal Regulations, Section 136 or as outlined by EPA (EPA, 1986).  



 



5.5  REPORTING 



 



Overall data quality verification results and corrective actions are reported to the Project 



Manager via the QA Manager.  Prior to the preparation of a technical memorandum 



summarizing field activities, the QA Manager informs the Project Manager of internal analytical 



data verification checklist results.  The QA Manager informs the Project Manager of all 



corrective actions to be implemented.  The Project Manager informs project staff of any 



corrective action to be followed.  All corrective actions taken are recorded in a technical 



memorandum. 
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6.0  STANDARD OPERATING PROCEDURES FOR DATA ASSESSMENT 



 



 



Chemical quality data for samples analyzed using various U.S. EPA methods will be reviewed 



during data assessment activities to determine the quality of the data and to assess its use 



according to the DQOs established for the specific field sampling activity.  This SOP has been 



prepared to ensure that data assessment activities are performed in a consistent manner. 



 



Data assessment procedures will be performed on all analytical data collected as part of routine 



project activities.  



 



6.1   DATA ASSESSMENT PROCEDURES 



 



Data assessment procedures include evaluation of the following categories of support 



documentation associated with analytical data: 



 



• Sample holding times 



• Preservation procedures 



• Analytical methods and data reporting 



• Field blanks, trip blanks, and laboratory reagent blanks 



• Matrix spike recovery 



• Matrix spike duplicate analysis 



• Field duplicate analysis 



• Split sample analysis 



• Data trending.  



 



Standard procedures will be used to perform routine data assessment of chemical quality data 



reported by the laboratory and to assign data qualifiers (Table 13).   
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Data assessment will be performed using hard copy and/or electronic laboratory reports.  



 



 



6.1.1  Holding Times 



 



A comparison will be made between the sampling date and the date of laboratory analysis for 



each sample submitted to the laboratory.  The analytical results, including less than detection 



limit results, for samples identified as exceeding the required holding time will be qualified with 



"J" and will be documented in the summary memorandum. 



 



 



6.1.2  Analytical Methods and Data Reporting 



 



The laboratory report will be checked against the sample Chain-of-Custody Record to verify that 



appropriate analytical results were reported for all samples submitted and that the analytical 



methods requested in sample documentation were used by the laboratory.  Instances of 



requested analyses not included in the laboratory report, due to occurrences such as breakage 



in the laboratory, misidentification of samples, missing or incomplete analyses, or use of 



incorrect analytical methods, will be documented in the summary memorandum. 



 



6.1.3  Field Blanks, Rinsate Blanks, Trip Blanks, and Laboratory Reagent Blanks 



 



The hard copy laboratory reports will be reviewed to determine whether any analytes were 



detected in any of the field blanks, trip blanks, rinsate blanks, or laboratory reagent blanks 



associated with the sampling event and analysis procedures.  The results of the data search will 
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be documented in the summary memorandum.  If an analyte is detected in a blank sample, the 



following procedures will be performed to identify data subject to qualification: 



 



• Compile a list of blank samples in which analytes were detected including method of 



analysis, analyte concentration, batch number of water used to prepare the blank, if 



available, dates of blank sample collection and analysis, and specific laboratory instrument 



used for blank sample analysis, if applicable. 



 



• For analyte detections in field or trip blanks, review the hard copy laboratory reports for 



all water samples in which the analyte was detected that were listed on the same 



chain-of-custody record as the blank sample.  Review laboratory reports and identify all 



detections of the analyte in water samples that were analyzed using the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• For analyte detections in laboratory reagent blanks, review analytical reports and identify 



all detections of the analyte in water samples that were analyzed on the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• Assign data qualifiers to the compiled list(s) of results as follows: 



 



o If the concentration of the analyte in the water sample is less than or equal to the 



concentration in the associated blank, qualify the data with a "R". 



 



o If the concentration of the analyte in the water sample is greater than the 



concentration in the associated blank but is less than or equal to five times the blank 



concentration, qualify the data with an "J". 
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o If the concentration of the analyte in the water sample is greater than five times the 



blank concentration, the data is acceptable. 



 



• Document the review of blank samples and list data qualified in the summary 



memorandum. 



 



6.1.4  Matrix Spike Recovery 



 



Matrix spike recovery data in the laboratory report will be compared with the acceptable range 



of percent recovery for each analyte (Tables 4 through 9).  If a matrix spike recovery percentage 



is less than the minimum acceptable percent recovery, the following procedures will be used to 



identify data subject to qualification: 



 



• Compile a list of analyte matrix spike recoveries that are less than the minimum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis.   



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualification, including all less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualified in the summary 



memorandum. 
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If a matrix spike percent recovery is greater than the maximum acceptable percent recovery, the 



following procedures will be used to identify data subject to qualification: 



 



• Compile a list of matrix spike recovery values that are greater than the maximum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis. 



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualifications.  Do not include less than detection 



limit results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualifiers in the 



summary memorandum for the data assessment. 



 



6.1.5  Matrix Spike Duplicates 



 



Matrix spike duplicate data in the laboratory report will be compared against the acceptable 



RPDs (Tables 4 through 9).  If a matrix spike duplicate analysis for an analyte exceeds the 



acceptable RPD for the analyte, the following procedures will be used to identify data subject to 



qualification: 



 



• Compile a list of analytes for which matrix spike duplicate RPDs are greater than the 



acceptable RPD for that analyte, including sample identifier of the matrix spike duplicate 



sample and date of matrix spike duplicate analysis. 
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• Review the analytical reports to identify all water samples analyzed for the same analyte, 



using the same method, on the same date of matrix spike duplicate analysis.  Compile a 



list of identified analytical results for qualification, including less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike duplicate analyses and list data qualified in the 



summary memorandum. 



 



6.1.6  Field Duplicates 



 



The analytical results for field duplicate samples will be tabulated and RPDs for each analyte 



will be computed.  Instances in which an analyte was not detected in both samples will be 



identified.  Instances in which an analyte was detected in only one sample and not in its 



duplicate sample will also be identified, and an approximate RPD will be calculated by 



substituting the analytical detection limit for the less-than detection limit result in the RPD 



formula.  For RPDs between original samples and duplicate samples, the following criteria are 



used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If detected concentrations are between 10x and 100x the detection limit, the RPD should 



be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If field duplicate analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated duplicate samples are 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review, the data qualifiers "J" or "R" may be 



assigned to the original and/or the duplicate analytical result for the analyte.  The results of the 



duplicate sample review, including rationale for assigning data qualifiers, along with the list of 



data qualified will be included in the summary memorandum. 



 



6.1.7  Split Samples 



 



The analytical results for split samples will be tabulated and RPDs for each analyte will be 



computed.  Instances in which an analyte was not detected in both samples will be identified. 



Instances in which an analyte was detected in only one sample and not in its split sample will 



also be identified, and an approximate RPD calculated by substituting the analytical detection 



limit for the less-than detection limit result in the RPD formula.  For RPDs between original 



samples and split samples, the following criteria are used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If the detected concentrations are between 10x and 100x the detection limit, the RPD 



should be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If split sample analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated split samples will be 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review,  the data qualifiers "J" or "R" may be 



assigned to the original and/or the split analytical result for the analyte.  The results of the split 



sample review, including rationale for assigning data qualifiers and the list of data qualified, will 



be included in the summary memorandum. 



 



6.1.8  Data Trending 



 



Groundwater quality data for a particular sampling event will be compared to previous chemical 



quality data collected at that same location to accomplish the following:  1) screen field duplicate 



and split results that have RPDs greater than the historical data or acceptance criteria to identify 



data that may have to be qualified; and 2) identify any analytical results that may require 



qualification for which no field and/or laboratory quality control problem was identified during the 



assessment process.  This additional review is necessary to alert the user to data that are not 



representative of the Site.  Review of previous analytical results for samples collected from a 



particular site may include one or all of the following: 



 



• Review of long-term and/or short-term chemical quality hydrographs for all analytes 



analyzed at the sampling location. 



 



• Review of chemical quality hydrographs for other sampling locations in the same and 



adjacent hydrogeologic units in the immediate vicinity of the sampling location evaluated. 



 



• Review of maps showing areal distribution of the concentrations of the analyte in the 



same hydrogeologic unit. 
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• Review of water level hydrographs, water level contour maps, and pumpage records 



from nearby production wells. 



 



• Review of historic surface water records and investigation of sources of potential 



recharge to groundwater systems in the vicinity of the sampling location. 



 



Individuals familiar with the hydrogeological conditions at the Site will evaluate this information 



and identify a list of data that may require qualification.  This list will be reviewed by the Project 



Manager prior to assignment of data qualifiers.  Laboratory personnel may be contacted during 



the review process to ensure that the data subject to review were correctly reported.  Field 



duplicate and split sample results identified as having unacceptable RPDs and determined to be 



out of trend will be qualified with an "J" or "R".  Analytical results with no associated quality 



control problem will be assigned the data qualifier "J" if the concentration of the sample subject 



to review is less than one order of magnitude higher or lower than the expected concentration of 



the analyte at the sampling location and is clearly outside the historic water quality trends at the 



Site.  Analytical results with no associated quality control problem will be assigned the data 



qualifier "R" if the concentration of the sample subject to review is greater than or equal to one 



order of magnitude higher or lower than the expected concentration at the sampling location; is 



clearly outside of the historic water quality trends at the Site; exhibits a concentration for an 



analyte not previously detected at the Site; or does not indicate an analyte that is routinely 



detected at the Site.  The results of the review of data based on trend analysis will be 



documented in the summary memorandum. 



 



6.2  CORRECTIVE ACTION 



 



Corrective actions may be required at any point in the data assessment process.  Problems with 



laboratory or field quality control data or analytical results should be relayed as soon as possible 



by H+A to the Laboratory Manager.  The laboratory will be instructed to check raw data and 
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computations, as necessary, to identify any problems due to data transposition, reported units of 



measurement, or calculation errors.  The laboratory may be instructed to re-run a partial sample 



if sample holding time limits have not been exceeded.  The laboratory will issue an amended 



hard-copy analytical report if any previously reported data are found to be in error.  If major 



quality control problems are identified during data assessment procedures, the Project Manager 



may request that additional samples be collected from a sample location for laboratory analysis. 



 



6.3  REPORTING 



 



The Project Manager will review the list of all data to be qualified and approve data qualifiers.  



Analytical results found to be satisfactory based on the data assessment process will not be 



qualified.  Data qualifiers,will appear in tables summarizing the results of water quality analyses. 



 



EPA data qualifiers, with the exception of "U", will appear in tables summarizing the results of 



water quality analyses (Table 13).  H+A uses a “less than sign” or “negative value” (< or -), to 



indicate that an analyte was not detected and, therefore, use of EPA's "U" qualifier is not 



required. 



 



Data with EPA "J" qualifiers may be used for general site characterization purposes.  These 



data will not be used for Site decision-making purposes, such as determining the presence or 



absence of contaminants, determining the effectiveness of remedial actions, assessing the 



cleanup status of an aquifer, or assessing the attainment of cleanup goals in an aquifer.  Data 



with EPA "R" qualifiers will not be used for either site characterization or site decision-making 



purposes. 
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PREFACE TO THE QUALITY SYSTEMS MANUAL 
 
Purpose  
 
The purpose of this document is to provide implementation guidance on the establishment and management 
of quality systems for Calscience Environmental Laboratories, Inc and is based on the National 
Environmental Laboratory Accreditation Conference’s (NELAC) Quality System requirements, the 
Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) and International 
Organization for Standardization / International Electrotechnical Commission (ISO/IEC) 17025:2005.  
 
These three programs are built upon one another and are mutually reinforcing in their Quality Assurance 
programs and protocols. 
 
Background 
 
To be accredited and in compliance under the following three programs: 
 



1. The National Environmental Laboratory Accreditation Program (NELAP). Accredited laboratories 
shall have a comprehensive quality system in place, the requirements for which are outlined in The 
NELAC Institute (TNI) 2009 Volume 1: Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-2009).  This manual was written with guidance primarily 
from Volume 1: Modules 2, 3, 4, 5, and 7.    



 
Additional information may be found at:  
 



 http://www.nelac-institute.org/  
 



2. The Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) will 
provide a means for laboratories to demonstrate conformance to the DoD Quality Systems Manual 
for Environmental Laboratories (DoD QSM) as authorized by DoD Instruction 4715.15. 



 
The DoD QSM Revision 4.2 (October 25, 2010) is based on the National Environmental Laboratory 
Accreditation Conference (NELAC) Quality Systems standard which provides guidelines for 
implementing the international standard, ISO/IEC 17025. The DoD QSM Revision 5.0 (July 2013) 
standards will be implemented over the 2014-2015 time period. 



 
Additional information may be found at:  
 



 http://www.denix.osd.mil/edqw/Accreditation/  
 



 http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf  
 



 http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf  
 
 



3. ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 
Laboratories is for use by laboratories in developing their management system for quality, 
administrative and technical operations. Laboratory customers, regulatory authorities and 
accreditation bodies may also use it in confirming or recognizing the competence of laboratories.  



 
Additional information may be found at:  
 



 http://www.iso.org/iso/home.html  
 



 





http://en.wikipedia.org/wiki/International_Electrotechnical_Commission


http://www.nelac-institute.org/


http://www.denix.osd.mil/edqw/Accreditation/


http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf


http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf


http://www.iso.org/iso/home.html
















From: Barton, Dana
To: Mayer, Kevin
Subject: graphics for pCBSA meeting
Date: Wednesday, December 03, 2014 3:42:20 PM


Hi Kevin,
 
Can you provide an electronic and 4 paper copies of the figure you used for the briefing with
 Enrique?  I’m referring to the figure that shows the contaminant plume in 3 aquifers.
 
Thank you!
Dana
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
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From: Mayer, Kevin
To: Barton, Dana
Subject: Fw: Schedule Conflict on Tuesday at 9 am
Date: Tuesday, December 09, 2014 8:21:49 AM





From: Warren, Scott@DTSC <Scott.Warren@dtsc.ca.gov>
Sent: Tuesday, December 9, 2014 7:02 AM
To: Mayer, Kevin
Subject: RE: Schedule Conflict on Tuesday at 9 am
 
Kevin,
 
I was unaware of the meeting you mentioned.  But it sounds like it ties into the interagency
 “convening” we are having next week with Cynthia.  That meeting includes CalEPA staff and  will
 focus on pCBSA, specifically the reinjection of 25 ppm pCBSA.
 
Good Luck,
 
Scott   
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 7:18 PM
To: Warren, Scott@DTSC; Peng, Ted@DTSC; Battaglia, Lora K.; MARTINEZ, YARISSA
Subject: Schedule Conflict on Tuesday at 9 am
 
I am doubly apologetic for a scheduling problem that forces me to postpone or cancel
 the December Montrose review session.  I was told that a conference with Cal EPA managers
 would be held on December 9th, and I discovered this afternoon that 1) I am expected to
 attend although I had not been invited initially, and, 2) that because I had not been invited
 last week, I had not been informed that the meeting was set at 9 AM.  I am very sorry. 
 Perhaps we could find another time on Wednesday or Thursday?
 
I hope you are all aware that this senior management meeting concerns operation of the
 Montrose groundwater remedy.
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From: Tubman, Marianna
To: Mayer, Kevin
Subject: p-CBSA documents for Montrose
Date: Tuesday, December 16, 2014 12:32:05 PM


Kevin, I tried numerous searches and these documents did not come up in SDMS.  There is no easy
 way to check unindexed holdings at this time as we cannot use the Holdings Database today.
 
Marianna Tubman
Indexer / Assistant AR coordinator & CircDesk
Superfund Records Center
EPA Region 9, San Francisco CA
Managed by Toeroek-Herndon JV
415-820-4718
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From: Stralka, Daniel
To: Mayer, Kevin
Subject: p-CBSA tox documentation from Cal
Date: Friday, December 12, 2014 9:53:45 AM


Kevin,
Can you check in the file if we have copies of the DTSC/OEHHA memos from April 21, 1994 and
 January 31, 1997 on the state’s determination on 25-35 ppm levels in drinking water for p-CBSA. 
 These were cited in the March 3, 1997 memo that you previous found.
 
Daniel Stralka, PhD
Regional Toxicologist
U.S. Environmental Protection Agency
Region 9,  SFD-8-4
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3048
stralka.daniel@epa.gov
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From: Wetmore, Cynthia
To: Robert.Senga@DTSC.ca.gov
Cc: Barton, Dana; Mayer, Kevin; MARTINEZ, YARISSA; Warren, Scott@DTSC
Subject: Montrose update
Date: Wednesday, December 17, 2014 12:21:22 PM
Attachments: 14-12-0025.pdf


image003.png


Hi Robert,
 
In Safoud’s absence, I want to give you a quick status update about the Montrose Construction
 project.  The results of the first batch test came in.  (See bottom of email).  The second batch test
 was run on Monday, and I expect the results next Monday (12/23/2014).  Just so you are aware, the
 pCBSA level in the effluent may still be low and not indicative of what we will expect in the long-
term.  For the first passes of clean GAC, a limited of pCBSA will be adsorbed, but will quickly
 breakthrough to concentrations before the GAC.  There is some uncertainty whether the
 breakthrough will be days or weeks.  I recommend just assuming what exits the air stripper is what
 the concentration ultimately will be in the effluent of pCBSA.
 
EPA received the draft O&M Manual.  I am making a CD copy for Safouh and will mail it to him.
 
Yesterday, EPA and its contractors conducted the final inspection of the treatment plant.  There are
 only a few minor on-site issues and a few documentation issues left before I can certified that the
 remedy is constructed.  I am hoping to be allowed to continue with the functional testing or ‘5-day
 test’ so I can finish this by the end of this year.
 
Thanks, Cynthia W.
 
Groundwater Sample Results from Batch test
 


Influent
·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L
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Condition Upon Receipt: 
Samples were received under Chain-of-Custody (COC) on 12/01/14. They were assigned to Work Order 14-12-0025. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the



recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are



integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance



Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15



minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being



received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or



described further within this report. 
Additional Comments: 
Air - Sorbent-extracted air methods (EPA TO-4A, EPA TO-10, EPA TO-13A, EPA TO-17): Analytical results are converted from



mass/sample basis to mass/volume basis using client-supplied air volumes. 
New York NELAP air  certification  does not certify for all reported methods and analytes, reference the accredited items here:



http://www.calscience.com/PDF/New_York.pdf  
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC



results are always reported on a wet weight basis. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 
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Client Sample ID Method Name Type Ext Name Instrument MS/MSD/SDP LCS/LCSD



INFLUENT EPA 300.0 Anions N/A IC 15 141201S01 141201L01



INFLUENT EPA 300.0 Anions R N/A IC 15 141201S01 141201L01



INFLUENT EPA 314.0 (M) pCBSA N/A IC 8 141202S01 141202L01



INFLUENT EPA 6010B/7470A CAC Title 22 Metals EPA 3010A Total ICP 7300 141201SA5 141201LA5A



INFLUENT EPA 6020 ICP/MS Metals EPA 3020A Total ICP/MS 04 141202S02B 141202L02



INFLUENT EPA 7470A Mercury EPA 7470A Total Mercury 04 141202S03 141202L03



INFLUENT EPA 8081A Organochlorine Pesticides EPA 3510C GC 51 *2 141201L09



INFLUENT EPA 8081A Organochlorine Pesticides R EPA 3510C GC 51 *2 141201L09



INFLUENT EPA 8260B Volatile Organics EPA 5030C GC/MS L 141202S002 141202L004



INFLUENT EPA 8270C Semi-Volatile Organics EPA 3510C GC/MS CCC *2 141202L02



INFLUENT SM 2320B Alkalinity N/A PH1/BUR03 E1201ALKD2 E1201ALKB2



INFLUENT SM 2340 C Total Hardness N/A BUR21 E1201HARD1 E1201HARB1



INFLUENT SM 4500 H+ B pH N/A PH 1 E1201PHD1



POST HIPOX EPA 300.0 Anions N/A IC 15 141201S01 141201L01



POST HIPOX EPA 300.0 Anions R N/A IC 15 141201S01 141201L01



POST HIPOX EPA 314.0 (M) pCBSA N/A IC 8 141202S01 141202L01



POST HIPOX EPA 6010B/7470A CAC Title 22 Metals EPA 3010A Total ICP 7300 141201SA5 141201LA5A



POST HIPOX EPA 6020 ICP/MS Metals EPA 3020A Total ICP/MS 04 141202S02B 141202L02



POST HIPOX EPA 7470A Mercury EPA 7470A Total Mercury 04 141202S03 141202L03



POST HIPOX EPA 8081A Organochlorine Pesticides EPA 3510C GC 51 *2 141201L09



POST HIPOX EPA 8081A Organochlorine Pesticides R EPA 3510C GC 51 *2 141201L09



POST HIPOX EPA 8260B Volatile Organics EPA 5030C GC/MS L 141202S002 141202L004



POST HIPOX EPA 8270C Semi-Volatile Organics EPA 3510C GC/MS CCC *2 141202L02



POST HIPOX SM 2320B Alkalinity N/A PH1/BUR03 E1201ALKD2 E1201ALKB2



POST HIPOX SM 2340 C Total Hardness N/A BUR21 E1201HARD1 E1201HARB1



POST HIPOX SM 4500 H+ B pH N/A PH 1 E1201PHD1



POST AIR STRIPPER EPA 300.0 Anions N/A IC 15 141201S01 141201L01



POST AIR STRIPPER EPA 300.0 Anions R N/A IC 15 141201S01 141201L01



POST AIR STRIPPER EPA 314.0 (M) pCBSA N/A IC 8 141202S01 141202L01



POST AIR STRIPPER EPA 6010B/7470A CAC Title 22 Metals EPA 3010A Total ICP 7300 141201SA5 141201LA5A



POST AIR STRIPPER EPA 6020 ICP/MS Metals EPA 3020A Total ICP/MS 04 141202S02B 141202L02



POST AIR STRIPPER EPA 7470A Mercury EPA 7470A Total Mercury 04 141202S03 141202L03



POST AIR STRIPPER EPA 8081A Organochlorine Pesticides EPA 3510C GC 51 *2 141201L09



POST AIR STRIPPER EPA 8081A Organochlorine Pesticides R EPA 3510C GC 51 *5 141201L09



POST AIR STRIPPER EPA 8260B Volatile Organics EPA 5030C GC/MS L 141202S002 141202L004



POST AIR STRIPPER EPA 8260B Volatile Organics R EPA 5030C GC/MS L 141202S002 141202L004



POST AIR STRIPPER EPA 8270C Semi-Volatile Organics EPA 3510C GC/MS CCC *2 141202L02



POST AIR STRIPPER SM 2320B Alkalinity N/A PH1/BUR03 E1201ALKD2 E1201ALKB2



POST AIR STRIPPER SM 2340 C Total Hardness N/A BUR21 E1201HARD1 E1201HARB1



POST AIR STRIPPER SM 4500 H+ B pH N/A PH 1 E1201PHD1



POST LGAC EPA 300.0 Anions N/A IC 15 141201S01 141201L01



POST LGAC EPA 300.0 Anions R N/A IC 15 141201S01 141201L01
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   1 = Dilution analysis performed, no associated matrix QC



   2 = Limited sample received, no MS/MSD performed
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Client Sample ID Method Name Type Ext Name Instrument MS/MSD/SDP LCS/LCSD



POST LGAC EPA 314.0 (M) pCBSA N/A IC 8 141202S01 141202L01



POST LGAC EPA 6010B/7470A CAC Title 22 Metals EPA 3010A Total ICP 7300 141201SA5 141201LA5A



POST LGAC EPA 6020 ICP/MS Metals EPA 3020A Total ICP/MS 04 141202S02B 141202L02



POST LGAC EPA 7470A Mercury EPA 7470A Total Mercury 04 141202S03 141202L03



POST LGAC EPA 8081A Organochlorine Pesticides EPA 3510C GC 51 *2 141201L09



POST LGAC EPA 8260B Volatile Organics EPA 5030C GC/MS L 141202S002 141202L004



POST LGAC EPA 8270C Semi-Volatile Organics EPA 3510C GC/MS CCC *2 141202L02



POST LGAC SM 2320B Alkalinity N/A PH1/BUR03 E1201ALKD2 E1201ALKB2



POST LGAC SM 2340 C Total Hardness N/A BUR21 E1201HARD1 E1201HARB1



POST LGAC SM 4500 H+ B pH N/A PH 1 E1201PHD1



POST AIR STRIPPER EPA TO-15 Full List N/A GC/MS OOO *2 141201L01



POST AIR STRIPPER EPA TO-15 Full List R N/A GC/MS OOO *1 141201L01



POST VGAC EPA TO-15 Full List N/A GC/MS OOO *2 141201L01
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   1 = Dilution analysis performed, no associated matrix QC



   2 = Limited sample received, no MS/MSD performed
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INFLUENT (14-12-0025-1)



Chloride 240 E 1.0 mg/L EPA 300.0 N/A



Chloride 200 5.0 mg/L EPA 300.0 N/A



Nitrite (as N) 0.035 J 0.021* mg/L EPA 300.0 N/A



Nitrate (as N) 0.37 0.10 mg/L EPA 300.0 N/A



o-Phosphate (as P) 1.1 0.10 mg/L EPA 300.0 N/A



Sulfate 230 E 1.0 mg/L EPA 300.0 N/A



Sulfate 190 5.0 mg/L EPA 300.0 N/A



p-Chlorobenzenesulfonic Acid 51000 5000 ug/L EPA 314.0 (M) pCBSA N/A



Barium 109 10.0 ug/L EPA 6010B EPA 3010A Total



Copper 9.46 J 2.67* ug/L EPA 6010B EPA 3010A Total



Molybdenum 8.23 J 2.78* ug/L EPA 6010B EPA 3010A Total



Nickel 3.25 J 2.98* ug/L EPA 6010B EPA 3010A Total



Selenium 8.34 J 6.99* ug/L EPA 6010B EPA 3010A Total



Thallium 5.49 J 2.91* ug/L EPA 6010B EPA 3010A Total



Zinc 265 10.0 ug/L EPA 6010B EPA 3010A Total



Arsenic 5.20 1.00 ug/L EPA 6020 EPA 3020A Total



Alpha-BHC 1.1 E 0.095 ug/L EPA 8081A EPA 3510C



Alpha-BHC 0.94 J 0.27* ug/L EPA 8081A EPA 3510C



Beta-BHC 0.36 0.095 ug/L EPA 8081A EPA 3510C



Delta-BHC 0.48 0.095 ug/L EPA 8081A EPA 3510C



Gamma-BHC 1.8 E 0.095 ug/L EPA 8081A EPA 3510C



Gamma-BHC 1.5 0.95 ug/L EPA 8081A EPA 3510C



Chlorobenzene 6600 100 ug/L EPA 8260B EPA 5030C



Chloroform 1400 100 ug/L EPA 8260B EPA 5030C



2-Chlorophenol 5.9 J 2.2* ug/L EPA 8270C EPA 3510C



1,4-Dichlorobenzene 8.1 J 2.8* ug/L EPA 8270C EPA 3510C



Naphthalene 6.0 J 2.8* ug/L EPA 8270C EPA 3510C



Alkalinity, Total (as CaCO3) 324 5.00 mg/L SM 2320B N/A



Hardness, Total (as CaCO3) 500 2.0 mg/L SM 2340C N/A



pH 7.67 BV,BU 0.01 pH units SM 4500 H+ B N/A



Detections Summary
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POST HIPOX (14-12-0025-2)



Chloride 240 E 1.0 mg/L EPA 300.0 N/A



Chloride 200 5.0 mg/L EPA 300.0 N/A



Nitrate (as N) 0.53 0.10 mg/L EPA 300.0 N/A



o-Phosphate (as P) 1.4 0.10 mg/L EPA 300.0 N/A



Sulfate 240 E 1.0 mg/L EPA 300.0 N/A



Sulfate 190 5.0 mg/L EPA 300.0 N/A



p-Chlorobenzenesulfonic Acid 30000 2500 ug/L EPA 314.0 (M) pCBSA N/A



Arsenic 6.89 J 4.38* ug/L EPA 6010B EPA 3010A Total



Barium 98.4 10.0 ug/L EPA 6010B EPA 3010A Total



Copper 7.47 J 2.67* ug/L EPA 6010B EPA 3010A Total



Molybdenum 5.57 J 2.78* ug/L EPA 6010B EPA 3010A Total



Nickel 3.26 J 2.98* ug/L EPA 6010B EPA 3010A Total



Selenium 9.49 J 6.99* ug/L EPA 6010B EPA 3010A Total



Thallium 4.52 J 2.91* ug/L EPA 6010B EPA 3010A Total



Zinc 72.4 10.0 ug/L EPA 6010B EPA 3010A Total



Arsenic 5.00 1.00 ug/L EPA 6020 EPA 3020A Total



Alpha-BHC 1.2 E 0.096 ug/L EPA 8081A EPA 3510C



Alpha-BHC 1.1 0.96 ug/L EPA 8081A EPA 3510C



Beta-BHC 0.45 0.096 ug/L EPA 8081A EPA 3510C



Delta-BHC 0.54 0.096 ug/L EPA 8081A EPA 3510C



Gamma-BHC 2.0 E 0.096 ug/L EPA 8081A EPA 3510C



Gamma-BHC 1.6 0.96 ug/L EPA 8081A EPA 3510C



Chlorobenzene 2400 40 ug/L EPA 8260B EPA 5030C



Chloroform 1200 40 ug/L EPA 8260B EPA 5030C



Tetrachloroethene 22 J 17* ug/L EPA 8260B EPA 5030C



2-Chlorophenol 5.1 J 2.2* ug/L EPA 8270C EPA 3510C



1,4-Dichlorobenzene 3.8 J 2.7* ug/L EPA 8270C EPA 3510C



Naphthalene 6.0 J 2.7* ug/L EPA 8270C EPA 3510C



Alkalinity, Total (as CaCO3) 332 5.00 mg/L SM 2320B N/A



Hardness, Total (as CaCO3) 490 2.0 mg/L SM 2340C N/A



pH 7.65 BV,BU 0.01 pH units SM 4500 H+ B N/A



Detections Summary
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POST AIR STRIPPER (14-12-0025-3)



Chloride 220 E 1.0 mg/L EPA 300.0 N/A



Chloride 180 5.0 mg/L EPA 300.0 N/A



Nitrate (as N) 0.41 0.10 mg/L EPA 300.0 N/A



o-Phosphate (as P) 1.3 0.10 mg/L EPA 300.0 N/A



Sulfate 250 E 1.0 mg/L EPA 300.0 N/A



Sulfate 200 5.0 mg/L EPA 300.0 N/A



p-Chlorobenzenesulfonic Acid 23000 2500 ug/L EPA 314.0 (M) pCBSA N/A



Barium 117 10.0 ug/L EPA 6010B EPA 3010A Total



Copper 14.7 10.0 ug/L EPA 6010B EPA 3010A Total



Molybdenum 7.02 J 2.78* ug/L EPA 6010B EPA 3010A Total



Nickel 4.99 J 2.98* ug/L EPA 6010B EPA 3010A Total



Selenium 9.94 J 6.99* ug/L EPA 6010B EPA 3010A Total



Thallium 6.23 J 2.91* ug/L EPA 6010B EPA 3010A Total



Vanadium 2.55 J 2.44* ug/L EPA 6010B EPA 3010A Total



Zinc 82.5 10.0 ug/L EPA 6010B EPA 3010A Total



Arsenic 5.38 1.00 ug/L EPA 6020 EPA 3020A Total



Alpha-BHC 0.98 E 0.096 ug/L EPA 8081A EPA 3510C



Alpha-BHC 0.92 J 0.27* ug/L EPA 8081A EPA 3510C



Beta-BHC 0.36 0.096 ug/L EPA 8081A EPA 3510C



Delta-BHC 0.42 0.096 ug/L EPA 8081A EPA 3510C



Gamma-BHC 1.5 E 0.096 ug/L EPA 8081A EPA 3510C



Gamma-BHC 1.3 0.96 ug/L EPA 8081A EPA 3510C



Acetone 33 10 ug/L EPA 8260B EPA 5030C



Chlorobenzene 60 E 0.50 ug/L EPA 8260B EPA 5030C



Chlorobenzene 53 1.0 ug/L EPA 8260B EPA 5030C



Chloroform 23 0.50 ug/L EPA 8260B EPA 5030C



1,4-Dichlorobenzene 0.33 J 0.31* ug/L EPA 8260B EPA 5030C



1,2-Dichloroethane 0.36 J 0.18* ug/L EPA 8260B EPA 5030C



Tert-Butyl Alcohol (TBA) 7.3 J 4.1* ug/L EPA 8260B EPA 5030C



2-Chlorophenol 2.9 J 2.2* ug/L EPA 8270C EPA 3510C



Naphthalene 3.9 J 2.8* ug/L EPA 8270C EPA 3510C



Alkalinity, Total (as CaCO3) 406 5.00 mg/L SM 2320B N/A



Hardness, Total (as CaCO3) 430 2.0 mg/L SM 2340C N/A



pH 8.62 BV,BU 0.01 pH units SM 4500 H+ B N/A



Detections Summary
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POST LGAC (14-12-0025-4)



Chloride 140 E 1.0 mg/L EPA 300.0 N/A



Chloride 110 5.0 mg/L EPA 300.0 N/A



Nitrite (as N) 0.064 J 0.021* mg/L EPA 300.0 N/A



Nitrate (as N) 0.11 0.10 mg/L EPA 300.0 N/A



o-Phosphate (as P) 2.5 0.10 mg/L EPA 300.0 N/A



Sulfate 310 E 1.0 mg/L EPA 300.0 N/A



Sulfate 240 5.0 mg/L EPA 300.0 N/A



Barium 24.3 10.0 ug/L EPA 6010B EPA 3010A Total



Copper 4.47 J 2.67* ug/L EPA 6010B EPA 3010A Total



Molybdenum 8.93 J 2.78* ug/L EPA 6010B EPA 3010A Total



Selenium 8.21 J 6.99* ug/L EPA 6010B EPA 3010A Total



Vanadium 3.34 J 2.44* ug/L EPA 6010B EPA 3010A Total



Zinc 306 10.0 ug/L EPA 6010B EPA 3010A Total



Arsenic 4.56 1.00 ug/L EPA 6020 EPA 3020A Total



Alkalinity, Total (as CaCO3) 632 5.00 mg/L SM 2320B N/A



Hardness, Total (as CaCO3) 170 2.0 mg/L SM 2340C N/A



pH 9.33 BV,BU 0.01 pH units SM 4500 H+ B N/A



POST AIR STRIPPER (14-12-0025-5)



Acetone 35 J 5.7* ppb (v/v) EPA TO-15 N/A



Benzene 160 10 ppb (v/v) EPA TO-15 N/A



Bromodichloromethane 1.3 J 1.2* ppb (v/v) EPA TO-15 N/A



Carbon Tetrachloride 8.3 J 1.2* ppb (v/v) EPA TO-15 N/A



Chlorobenzene 10000 E 10 ppb (v/v) EPA TO-15 N/A



Chlorobenzene 17000 200 ppb (v/v) EPA TO-15 N/A



Chloroform 7300 E 10 ppb (v/v) EPA TO-15 N/A



Chloroform 8900 200 ppb (v/v) EPA TO-15 N/A



1,2-Dichlorobenzene 2.6 J 1.1* ppb (v/v) EPA TO-15 N/A



1,4-Dichlorobenzene 10 10 ppb (v/v) EPA TO-15 N/A



1,2-Dichloroethane 21 10 ppb (v/v) EPA TO-15 N/A



Ethylbenzene 29 10 ppb (v/v) EPA TO-15 N/A



Methylene Chloride 31 B,J 5.0* ppb (v/v) EPA TO-15 N/A



Tetrachloroethene 100 10 ppb (v/v) EPA TO-15 N/A



Toluene 4.9 J 2.7* ppb (v/v) EPA TO-15 N/A



1,1,2-Trichloroethane 5.0 J 3.6* ppb (v/v) EPA TO-15 N/A



Trichloroethene 20 10 ppb (v/v) EPA TO-15 N/A



o-Xylene 130 10 ppb (v/v) EPA TO-15 N/A



p/m-Xylene 15 J 6.7* ppb (v/v) EPA TO-15 N/A



Detections Summary
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Subcontracted analyses, if any, are not included in this summary. 



POST VGAC (14-12-0025-6)



Acetone 2.9 2.0 ppb (v/v) EPA TO-15 N/A



Benzene 0.18 J 0.085* ppb (v/v) EPA TO-15 N/A



2-Butanone 0.53 J 0.43* ppb (v/v) EPA TO-15 N/A



Chloromethane 0.26 J 0.24* ppb (v/v) EPA TO-15 N/A



Dichlorodifluoromethane 0.080 J 0.060* ppb (v/v) EPA TO-15 N/A



Methylene Chloride 0.35 B,J 0.25* ppb (v/v) EPA TO-15 N/A



Styrene 0.15 J 0.064* ppb (v/v) EPA TO-15 N/A



Toluene 0.42 J 0.13* ppb (v/v) EPA TO-15 N/A



o-Xylene 0.18 J 0.16* ppb (v/v) EPA TO-15 N/A



p/m-Xylene 0.36 J 0.33* ppb (v/v) EPA TO-15 N/A



Detections Summary
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-5-A 12/01/14
10:20



Air GC/MS OOO N/A 12/01/14
18:37



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone 35 40 5.7 20.0 J



Benzene 160 10 1.7 20.0



Benzyl Chloride ND 30 0.98 20.0



Bromodichloromethane 1.3 10 1.2 20.0 J



Bromoform ND 10 1.6 20.0



Bromomethane ND 10 2.8 20.0



2-Butanone ND 30 8.6 20.0



Carbon Disulfide ND 40 5.6 20.0



Carbon Tetrachloride 8.3 10 1.2 20.0 J



Chlorobenzene 10000 10 1.4 20.0 E



Chloroethane ND 10 4.8 20.0



Chloroform 7300 10 1.4 20.0 E



Chloromethane ND 10 4.8 20.0



Dibromochloromethane ND 10 1.1 20.0



1,2-Dibromoethane ND 10 1.4 20.0



1,2-Dichlorobenzene 2.6 10 1.1 20.0 J



1,3-Dichlorobenzene ND 10 3.2 20.0



1,4-Dichlorobenzene 10 10 1.3 20.0



Dichlorodifluoromethane ND 10 1.2 20.0



1,1-Dichloroethane ND 10 1.3 20.0



1,2-Dichloroethane 21 10 1.4 20.0



1,1-Dichloroethene ND 10 4.0 20.0



c-1,2-Dichloroethene ND 10 1.7 20.0



t-1,2-Dichloroethene ND 10 2.5 20.0



1,2-Dichloropropane ND 10 3.8 20.0



c-1,3-Dichloropropene ND 10 1.3 20.0



t-1,3-Dichloropropene ND 20 1.4 20.0



Dichlorotetrafluoroethane ND 40 5.3 20.0



Ethylbenzene 29 10 2.9 20.0



4-Ethyltoluene ND 10 3.2 20.0



Hexachloro-1,3-Butadiene ND 30 2.0 20.0



2-Hexanone ND 30 8.8 20.0



Methyl-t-Butyl Ether (MTBE) ND 40 3.1 20.0



Methylene Chloride 31 100 5.0 20.0 B,J



Analytical Report
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Parameter Result RL MDL DF Qualifiers



4-Methyl-2-Pentanone ND 30 7.4 20.0



Styrene ND 30 1.3 20.0



1,1,2,2-Tetrachloroethane ND 20 2.8 20.0



Tetrachloroethene 100 10 1.3 20.0



Toluene 4.9 10 2.7 20.0 J



1,2,4-Trichlorobenzene ND 40 2.5 20.0



1,1,1-Trichloroethane ND 10 1.6 20.0



1,1,2-Trichloroethane 5.0 10 3.6 20.0 J



Trichloroethene 20 10 1.4 20.0



Trichlorofluoromethane ND 20 3.4 20.0



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 30 1.4 20.0



1,2,4-Trimethylbenzene ND 30 3.1 20.0



1,3,5-Trimethylbenzene ND 10 2.9 20.0



Vinyl Acetate ND 40 2.0 20.0



Vinyl Chloride ND 10 4.4 20.0



o-Xylene 130 10 3.1 20.0



p/m-Xylene 15 40 6.7 20.0 J



Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 100 68-134



1,2-Dichloroethane-d4 101 67-133



Toluene-d8 100 70-130



Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-5-A 12/01/14
10:20



Air GC/MS OOO N/A 12/01/14
19:30



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chlorobenzene 17000 200 27 400



Chloroform 8900 200 28 400



Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 99 68-134



1,2-Dichloroethane-d4 103 67-133



Toluene-d8 100 70-130



Analytical Report
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST VGAC 14-12-0025-6-A 12/01/14
10:21



Air GC/MS OOO N/A 12/01/14
16:15



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone 2.9 2.0 0.29 1.00



Benzene 0.18 0.50 0.085 1.00 J



Benzyl Chloride ND 1.5 0.049 1.00



Bromodichloromethane ND 0.50 0.062 1.00



Bromoform ND 0.50 0.081 1.00



Bromomethane ND 0.50 0.14 1.00



2-Butanone 0.53 1.5 0.43 1.00 J



Carbon Disulfide ND 2.0 0.28 1.00



Carbon Tetrachloride ND 0.50 0.062 1.00



Chlorobenzene ND 0.50 0.068 1.00



Chloroethane ND 0.50 0.24 1.00



Chloroform ND 0.50 0.069 1.00



Chloromethane 0.26 0.50 0.24 1.00 J



Dibromochloromethane ND 0.50 0.055 1.00



1,2-Dibromoethane ND 0.50 0.069 1.00



1,2-Dichlorobenzene ND 0.50 0.053 1.00



1,3-Dichlorobenzene ND 0.50 0.16 1.00



1,4-Dichlorobenzene ND 0.50 0.067 1.00



Dichlorodifluoromethane 0.080 0.50 0.060 1.00 J



1,1-Dichloroethane ND 0.50 0.063 1.00



1,2-Dichloroethane ND 0.50 0.069 1.00



1,1-Dichloroethene ND 0.50 0.20 1.00



c-1,2-Dichloroethene ND 0.50 0.087 1.00



t-1,2-Dichloroethene ND 0.50 0.13 1.00



1,2-Dichloropropane ND 0.50 0.19 1.00



c-1,3-Dichloropropene ND 0.50 0.065 1.00



t-1,3-Dichloropropene ND 1.0 0.069 1.00



Dichlorotetrafluoroethane ND 2.0 0.27 1.00



Ethylbenzene ND 0.50 0.14 1.00



4-Ethyltoluene ND 0.50 0.16 1.00



Hexachloro-1,3-Butadiene ND 1.5 0.10 1.00



2-Hexanone ND 1.5 0.44 1.00



Methyl-t-Butyl Ether (MTBE) ND 2.0 0.15 1.00



Methylene Chloride 0.35 5.0 0.25 1.00 B,J
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Parameter Result RL MDL DF Qualifiers



4-Methyl-2-Pentanone ND 1.5 0.37 1.00



Styrene 0.15 1.5 0.064 1.00 J



1,1,2,2-Tetrachloroethane ND 1.0 0.14 1.00



Tetrachloroethene ND 0.50 0.067 1.00



Toluene 0.42 0.50 0.13 1.00 J



1,2,4-Trichlorobenzene ND 2.0 0.12 1.00



1,1,1-Trichloroethane ND 0.50 0.079 1.00



1,1,2-Trichloroethane ND 0.50 0.18 1.00



Trichloroethene ND 0.50 0.069 1.00



Trichlorofluoromethane ND 1.0 0.17 1.00



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 1.5 0.070 1.00



1,2,4-Trimethylbenzene ND 1.5 0.15 1.00



1,3,5-Trimethylbenzene ND 0.50 0.14 1.00



Vinyl Acetate ND 2.0 0.098 1.00



Vinyl Chloride ND 0.50 0.22 1.00



o-Xylene 0.18 0.50 0.16 1.00 J



p/m-Xylene 0.36 2.0 0.33 1.00 J



Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 99 68-134



1,2-Dichloroethane-d4 103 67-133



Toluene-d8 98 70-130
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



Method Blank 095-01-021-14609 N/A Air GC/MS OOO N/A 12/01/14
14:23



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone ND 2.0 0.29 1.00



Benzene ND 0.50 0.085 1.00



Benzyl Chloride ND 1.5 0.049 1.00



Bromodichloromethane ND 0.50 0.062 1.00



Bromoform ND 0.50 0.081 1.00



Bromomethane ND 0.50 0.14 1.00



2-Butanone ND 1.5 0.43 1.00



Carbon Disulfide ND 2.0 0.28 1.00



Carbon Tetrachloride ND 0.50 0.062 1.00



Chlorobenzene ND 0.50 0.068 1.00



Chloroethane ND 0.50 0.24 1.00



Chloroform ND 0.50 0.069 1.00



Chloromethane ND 0.50 0.24 1.00



Dibromochloromethane ND 0.50 0.055 1.00



1,2-Dibromoethane ND 0.50 0.069 1.00



1,2-Dichlorobenzene ND 0.50 0.053 1.00



1,3-Dichlorobenzene ND 0.50 0.16 1.00



1,4-Dichlorobenzene ND 0.50 0.067 1.00



Dichlorodifluoromethane ND 0.50 0.060 1.00



1,1-Dichloroethane ND 0.50 0.063 1.00



1,2-Dichloroethane ND 0.50 0.069 1.00



1,1-Dichloroethene ND 0.50 0.20 1.00



c-1,2-Dichloroethene ND 0.50 0.087 1.00



t-1,2-Dichloroethene ND 0.50 0.13 1.00



1,2-Dichloropropane ND 0.50 0.19 1.00



c-1,3-Dichloropropene ND 0.50 0.065 1.00



t-1,3-Dichloropropene ND 1.0 0.069 1.00



Dichlorotetrafluoroethane ND 2.0 0.27 1.00



Ethylbenzene ND 0.50 0.14 1.00



4-Ethyltoluene ND 0.50 0.16 1.00



Hexachloro-1,3-Butadiene ND 1.5 0.10 1.00



2-Hexanone ND 1.5 0.44 1.00



Methyl-t-Butyl Ether (MTBE) ND 2.0 0.15 1.00



Methylene Chloride 0.27 5.0 0.25 1.00 J
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Parameter Result RL MDL DF Qualifiers



4-Methyl-2-Pentanone ND 1.5 0.37 1.00



Styrene ND 1.5 0.064 1.00



1,1,2,2-Tetrachloroethane ND 1.0 0.14 1.00



Tetrachloroethene ND 0.50 0.067 1.00



Toluene ND 0.50 0.13 1.00



1,2,4-Trichlorobenzene ND 2.0 0.12 1.00



1,1,1-Trichloroethane ND 0.50 0.079 1.00



1,1,2-Trichloroethane ND 0.50 0.18 1.00



Trichloroethene ND 0.50 0.069 1.00



Trichlorofluoromethane ND 1.0 0.17 1.00



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 1.5 0.070 1.00



1,2,4-Trimethylbenzene ND 1.5 0.15 1.00



1,3,5-Trimethylbenzene ND 0.50 0.14 1.00



Vinyl Acetate ND 2.0 0.098 1.00



Vinyl Chloride ND 0.50 0.22 1.00



o-Xylene ND 0.50 0.16 1.00



p/m-Xylene ND 2.0 0.33 1.00



Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 99 68-134



1,2-Dichloroethane-d4 104 67-133



Toluene-d8 100 70-130



Analytical Report
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Units: ppb (v/v)



Project: TGRS Page 6 of 6



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-K 12/01/14
09:45



Aqueous IC 15 N/A 12/01/14
17:29



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 240 1.0 0.12 1.00 E



Nitrite (as N) 0.035 0.10 0.021 1.00 J



Nitrate (as N) 0.37 0.10 0.025 1.00



o-Phosphate (as P) 1.1 0.10 0.039 1.00



Sulfate 230 1.0 0.19 1.00 E



INFLUENT 14-12-0025-1-K 12/01/14
09:45



Aqueous IC 15 N/A 12/01/14
19:52



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 200 5.0 0.61 5.00



Sulfate 190 5.0 0.94 5.00



POST HIPOX 14-12-0025-2-K 12/01/14
10:20



Aqueous IC 15 N/A 12/01/14
18:05



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 240 1.0 0.12 1.00 E



Nitrite (as N) ND 0.10 0.021 1.00



Nitrate (as N) 0.53 0.10 0.025 1.00



o-Phosphate (as P) 1.4 0.10 0.039 1.00



Sulfate 240 1.0 0.19 1.00 E



POST HIPOX 14-12-0025-2-K 12/01/14
10:20



Aqueous IC 15 N/A 12/01/14
20:28



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 200 5.0 0.61 5.00



Sulfate 190 5.0 0.94 5.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA 300.0



Units: mg/L



Project: TGRS Page 1 of 3



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-K 12/01/14
10:45



Aqueous IC 15 N/A 12/01/14
18:40



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 220 1.0 0.12 1.00 E



Nitrite (as N) ND 0.10 0.021 1.00



Nitrate (as N) 0.41 0.10 0.025 1.00



o-Phosphate (as P) 1.3 0.10 0.039 1.00



Sulfate 250 1.0 0.19 1.00 E



POST AIR STRIPPER 14-12-0025-3-K 12/01/14
10:45



Aqueous IC 15 N/A 12/01/14
21:03



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 180 5.0 0.61 5.00



Sulfate 200 5.0 0.94 5.00



POST LGAC 14-12-0025-4-K 12/01/14
10:45



Aqueous IC 15 N/A 12/01/14
19:16



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 140 1.0 0.12 1.00 E



Nitrite (as N) 0.064 0.10 0.021 1.00 J



Nitrate (as N) 0.11 0.10 0.025 1.00



o-Phosphate (as P) 2.5 0.10 0.039 1.00



Sulfate 310 1.0 0.19 1.00 E



POST LGAC 14-12-0025-4-K 12/01/14
10:45



Aqueous IC 15 N/A 12/01/14
21:39



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride 110 5.0 0.61 5.00



Sulfate 240 5.0 0.94 5.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA 300.0



Units: mg/L



Project: TGRS Page 2 of 3



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



Method Blank 099-12-906-5221 N/A Aqueous IC 15 N/A 12/01/14
16:53



141201L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chloride ND 1.0 0.12 1.00



Nitrite (as N) ND 0.10 0.021 1.00



Nitrate (as N) ND 0.10 0.025 1.00



o-Phosphate (as P) ND 0.10 0.039 1.00



Sulfate ND 1.0 0.19 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA 300.0



Units: mg/L



Project: TGRS Page 3 of 3



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-H 12/01/14
09:45



Aqueous IC 8 N/A 12/02/14
13:04



141202L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



p-Chlorobenzenesulfonic Acid 51000 5000 460 1000



POST HIPOX 14-12-0025-2-H 12/01/14
10:20



Aqueous IC 8 N/A 12/02/14
13:23



141202L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



p-Chlorobenzenesulfonic Acid 30000 2500 230 500



POST AIR STRIPPER 14-12-0025-3-H 12/01/14
10:45



Aqueous IC 8 N/A 12/02/14
13:42



141202L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



p-Chlorobenzenesulfonic Acid 23000 2500 230 500



POST LGAC 14-12-0025-4-H 12/01/14
10:45



Aqueous IC 8 N/A 12/02/14
14:02



141202L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



p-Chlorobenzenesulfonic Acid ND 5.0 0.46 1.00



Method Blank 099-15-080-49 N/A Aqueous IC 8 N/A 12/02/14
12:25



141202L01



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



p-Chlorobenzenesulfonic Acid ND 5.0 0.46 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA 314.0 (M) pCBSA



Units: ug/L



Project: TGRS Page 1 of 1



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-E 12/01/14
09:45



Aqueous PH1/BUR03 N/A 12/01/14
15:10



E1201ALKB2



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alkalinity, Total (as CaCO3) 324 5.00 0.848 1.00



POST HIPOX 14-12-0025-2-E 12/01/14
10:20



Aqueous PH1/BUR03 N/A 12/01/14
15:10



E1201ALKB2



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alkalinity, Total (as CaCO3) 332 5.00 0.848 1.00



POST AIR STRIPPER 14-12-0025-3-E 12/01/14
10:45



Aqueous PH1/BUR03 N/A 12/01/14
15:10



E1201ALKB2



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alkalinity, Total (as CaCO3) 406 5.00 0.848 1.00



POST LGAC 14-12-0025-4-E 12/01/14
10:45



Aqueous PH1/BUR03 N/A 12/01/14
15:10



E1201ALKB2



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alkalinity, Total (as CaCO3) 632 5.00 0.848 1.00



Method Blank 099-15-859-524 N/A Aqueous PH1/BUR03 N/A 12/01/14
15:10



E1201ALKB2



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alkalinity, Total (as CaCO3) ND 1.0 0.85 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 2320B



Units: mg/L



Project: TGRS Page 1 of 1



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-D 12/01/14
09:45



Aqueous BUR21 N/A 12/01/14
16:50



E1201HARB1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Hardness, Total (as CaCO3) 500 2.0 0.99 1.00



POST HIPOX 14-12-0025-2-D 12/01/14
10:20



Aqueous BUR21 N/A 12/01/14
16:50



E1201HARB1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Hardness, Total (as CaCO3) 490 2.0 0.99 1.00



POST AIR STRIPPER 14-12-0025-3-D 12/01/14
10:45



Aqueous BUR21 N/A 12/01/14
16:50



E1201HARB1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Hardness, Total (as CaCO3) 430 2.0 0.99 1.00



POST LGAC 14-12-0025-4-D 12/01/14
10:45



Aqueous BUR21 N/A 12/01/14
16:50



E1201HARB1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Hardness, Total (as CaCO3) 170 2.0 0.99 1.00



Method Blank 099-14-457-466 N/A Aqueous BUR21 N/A 12/01/14
16:50



E1201HARB1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Hardness, Total (as CaCO3) ND 2.0 0.99 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 2340C



Units: mg/L



Project: TGRS Page 1 of 1



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-H 12/01/14
09:45



Aqueous PH 1 N/A 12/01/14
17:21



E1201PHD1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



pH 7.67 0.01 0.01 1.00 BV,BU



POST HIPOX 14-12-0025-2-H 12/01/14
10:20



Aqueous PH 1 N/A 12/01/14
17:21



E1201PHD1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



pH 7.65 0.01 0.01 1.00 BV,BU



POST AIR STRIPPER 14-12-0025-3-H 12/01/14
10:45



Aqueous PH 1 N/A 12/01/14
17:21



E1201PHD1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



pH 8.62 0.01 0.01 1.00 BV,BU



POST LGAC 14-12-0025-4-H 12/01/14
10:45



Aqueous PH 1 N/A 12/01/14
17:21



E1201PHD1



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



pH 9.33 0.01 0.01 1.00 BV,BU



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 4500 H+ B



Units: pH units



Project: TGRS Page 1 of 1



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-I 12/01/14
09:45



Aqueous ICP 7300 12/01/14 12/02/14
12:23



141201LA5A



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Antimony ND 15.0 7.87 1.00



Arsenic ND 10.0 4.38 1.00



Barium 109 10.0 2.96 1.00



Beryllium ND 10.0 0.561 1.00



Cadmium ND 10.0 2.69 1.00



Chromium ND 10.0 2.71 1.00



Cobalt ND 10.0 2.95 1.00



Copper 9.46 10.0 2.67 1.00 J



Lead ND 10.0 4.06 1.00



Molybdenum 8.23 10.0 2.78 1.00 J



Nickel 3.25 10.0 2.98 1.00 J



Selenium 8.34 15.0 6.99 1.00 J



Silver ND 5.00 1.39 1.00



Thallium 5.49 15.0 2.91 1.00 J



Vanadium ND 10.0 2.44 1.00



Zinc 265 10.0 3.52 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3010A Total



Method: EPA 6010B



Units: ug/L



Project: TGRS Page 1 of 5



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST HIPOX 14-12-0025-2-I 12/01/14
10:20



Aqueous ICP 7300 12/01/14 12/02/14
15:58



141201LA5A



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Antimony ND 15.0 7.87 1.00



Arsenic 6.89 10.0 4.38 1.00 J



Barium 98.4 10.0 2.96 1.00



Beryllium ND 10.0 0.561 1.00



Cadmium ND 10.0 2.69 1.00



Chromium ND 10.0 2.71 1.00



Cobalt ND 10.0 2.95 1.00



Copper 7.47 10.0 2.67 1.00 J



Lead ND 10.0 4.06 1.00



Molybdenum 5.57 10.0 2.78 1.00 J



Nickel 3.26 10.0 2.98 1.00 J



Selenium 9.49 15.0 6.99 1.00 J



Silver ND 5.00 1.39 1.00



Thallium 4.52 15.0 2.91 1.00 J



Vanadium ND 10.0 2.44 1.00



Zinc 72.4 10.0 3.52 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3010A Total



Method: EPA 6010B



Units: ug/L



Project: TGRS Page 2 of 5



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-I 12/01/14
10:45



Aqueous ICP 7300 12/01/14 12/02/14
16:00



141201LA5A



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Antimony ND 15.0 7.87 1.00



Arsenic ND 10.0 4.38 1.00



Barium 117 10.0 2.96 1.00



Beryllium ND 10.0 0.561 1.00



Cadmium ND 10.0 2.69 1.00



Chromium ND 10.0 2.71 1.00



Cobalt ND 10.0 2.95 1.00



Copper 14.7 10.0 2.67 1.00



Lead ND 10.0 4.06 1.00



Molybdenum 7.02 10.0 2.78 1.00 J



Nickel 4.99 10.0 2.98 1.00 J



Selenium 9.94 15.0 6.99 1.00 J



Silver ND 5.00 1.39 1.00



Thallium 6.23 15.0 2.91 1.00 J



Vanadium 2.55 10.0 2.44 1.00 J



Zinc 82.5 10.0 3.52 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3010A Total



Method: EPA 6010B



Units: ug/L



Project: TGRS Page 3 of 5



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST LGAC 14-12-0025-4-I 12/01/14
10:45



Aqueous ICP 7300 12/01/14 12/02/14
16:01



141201LA5A



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Antimony ND 15.0 7.87 1.00



Arsenic ND 10.0 4.38 1.00



Barium 24.3 10.0 2.96 1.00



Beryllium ND 10.0 0.561 1.00



Cadmium ND 10.0 2.69 1.00



Chromium ND 10.0 2.71 1.00



Cobalt ND 10.0 2.95 1.00



Copper 4.47 10.0 2.67 1.00 J



Lead ND 10.0 4.06 1.00



Molybdenum 8.93 10.0 2.78 1.00 J



Nickel ND 10.0 2.98 1.00



Selenium 8.21 15.0 6.99 1.00 J



Silver ND 5.00 1.39 1.00



Thallium ND 15.0 2.91 1.00



Vanadium 3.34 10.0 2.44 1.00 J



Zinc 306 10.0 3.52 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3010A Total



Method: EPA 6010B



Units: ug/L



Project: TGRS Page 4 of 5



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



Method Blank 097-01-003-14685 N/A Aqueous ICP 7300 12/01/14 12/02/14
12:20



141201LA5A



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Antimony ND 15.0 7.87 1.00



Arsenic ND 10.0 4.38 1.00



Barium ND 10.0 2.96 1.00



Beryllium ND 10.0 0.561 1.00



Cadmium ND 10.0 2.69 1.00



Chromium ND 10.0 2.71 1.00



Cobalt ND 10.0 2.95 1.00



Copper ND 10.0 2.67 1.00



Lead ND 10.0 4.06 1.00



Molybdenum ND 10.0 2.78 1.00



Nickel ND 10.0 2.98 1.00



Selenium ND 15.0 6.99 1.00



Silver ND 5.00 1.39 1.00



Thallium ND 15.0 2.91 1.00



Vanadium ND 10.0 2.44 1.00



Zinc ND 10.0 3.52 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3010A Total



Method: EPA 6010B



Units: ug/L



Project: TGRS Page 5 of 5



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-I 12/01/14
09:45



Aqueous ICP/MS 04 12/02/14 12/03/14
17:50



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Arsenic 5.20 1.00 0.386 1.00



POST HIPOX 14-12-0025-2-I 12/01/14
10:20



Aqueous ICP/MS 04 12/02/14 12/03/14
17:52



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Arsenic 5.00 1.00 0.386 1.00



POST AIR STRIPPER 14-12-0025-3-I 12/01/14
10:45



Aqueous ICP/MS 04 12/02/14 12/03/14
17:54



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Arsenic 5.38 1.00 0.386 1.00



POST LGAC 14-12-0025-4-I 12/01/14
10:45



Aqueous ICP/MS 04 12/02/14 12/03/14
17:32



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Arsenic 4.56 1.00 0.386 1.00



Method Blank 096-06-003-4609 N/A Aqueous ICP/MS 04 12/02/14 12/03/14
17:18



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Arsenic ND 1.00 0.386 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3020A Total



Method: EPA 6020



Units: ug/L



Project: TGRS Page 1 of 1



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-I 12/01/14
09:45



Aqueous Mercury 04 12/02/14 12/02/14
17:54



141202L03



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Mercury ND 0.500 0.0453 1.00



POST HIPOX 14-12-0025-2-I 12/01/14
10:20



Aqueous Mercury 04 12/02/14 12/02/14
17:57



141202L03



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Mercury ND 0.500 0.0453 1.00



POST AIR STRIPPER 14-12-0025-3-I 12/01/14
10:45



Aqueous Mercury 04 12/02/14 12/02/14
17:48



141202L03



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Mercury ND 0.500 0.0453 1.00



POST LGAC 14-12-0025-4-I 12/01/14
10:45



Aqueous Mercury 04 12/02/14 12/02/14
17:59



141202L03



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Mercury ND 0.500 0.0453 1.00



Method Blank 099-04-008-7215 N/A Aqueous Mercury 04 12/02/14 12/02/14
17:43



141202L03



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Mercury ND 0.500 0.0453 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 7470A Total



Method: EPA 7470A



Units: ug/L



Project: TGRS Page 1 of 1



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-G 12/01/14
09:45



Aqueous GC 51 12/01/14 12/02/14
15:53



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Aldrin ND 0.095 0.025 1.00



Alpha-BHC 1.1 0.095 0.027 1.00 E



Beta-BHC 0.36 0.095 0.029 1.00



Chlordane ND 0.95 0.31 1.00



2,4'-DDD ND 0.095 0.030 1.00



4,4'-DDD ND 0.095 0.026 1.00



4,4'-DDE ND 0.095 0.025 1.00



2,4'-DDE ND 0.095 0.029 1.00



2,4'-DDT ND 0.095 0.031 1.00



4,4'-DDT ND 0.095 0.025 1.00



Delta-BHC 0.48 0.095 0.027 1.00



Dieldrin ND 0.095 0.027 1.00



Endosulfan I ND 0.095 0.026 1.00



Endosulfan II ND 0.095 0.026 1.00



Endosulfan Sulfate ND 0.095 0.028 1.00



Endrin ND 0.095 0.029 1.00



Endrin Aldehyde ND 0.095 0.025 1.00



Endrin Ketone ND 0.095 0.023 1.00



Gamma-BHC 1.8 0.095 0.029 1.00 E



Heptachlor ND 0.095 0.025 1.00



Heptachlor Epoxide ND 0.095 0.024 1.00



Methoxychlor ND 0.095 0.024 1.00



Toxaphene ND 1.9 0.56 1.00



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 38 50-135 2,6



2,4,5,6-Tetrachloro-m-Xylene 101 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 1 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-G 12/01/14
09:45



Aqueous GC 51 12/01/14 12/02/14
17:19



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alpha-BHC 0.94 0.95 0.27 10.0 J



Gamma-BHC 1.5 0.95 0.29 10.0



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 38 50-135 1,2,6



2,4,5,6-Tetrachloro-m-Xylene 64 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 2 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST HIPOX 14-12-0025-2-G 12/01/14
10:20



Aqueous GC 51 12/01/14 12/02/14
16:07



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Aldrin ND 0.096 0.026 1.00



Alpha-BHC 1.2 0.096 0.027 1.00 E



Beta-BHC 0.45 0.096 0.029 1.00



Chlordane ND 0.96 0.32 1.00



2,4'-DDD ND 0.096 0.030 1.00



4,4'-DDD ND 0.096 0.026 1.00



4,4'-DDE ND 0.096 0.026 1.00



2,4'-DDE ND 0.096 0.029 1.00



2,4'-DDT ND 0.096 0.031 1.00



4,4'-DDT ND 0.096 0.026 1.00



Delta-BHC 0.54 0.096 0.027 1.00



Dieldrin ND 0.096 0.027 1.00



Endosulfan I ND 0.096 0.027 1.00



Endosulfan II ND 0.096 0.026 1.00



Endosulfan Sulfate ND 0.096 0.028 1.00



Endrin ND 0.096 0.029 1.00



Endrin Aldehyde ND 0.096 0.025 1.00



Endrin Ketone ND 0.096 0.023 1.00



Gamma-BHC 2.0 0.096 0.029 1.00 E



Heptachlor ND 0.096 0.025 1.00



Heptachlor Epoxide ND 0.096 0.024 1.00



Methoxychlor ND 0.096 0.024 1.00



Toxaphene ND 1.9 0.57 1.00



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 49 50-135 2,6



2,4,5,6-Tetrachloro-m-Xylene 108 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 3 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST HIPOX 14-12-0025-2-G 12/01/14
10:20



Aqueous GC 51 12/01/14 12/02/14
17:33



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alpha-BHC 1.1 0.96 0.27 10.0



Gamma-BHC 1.6 0.96 0.29 10.0



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 52 50-135



2,4,5,6-Tetrachloro-m-Xylene 71 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 4 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-G 12/01/14
10:45



Aqueous GC 51 12/01/14 12/02/14
16:21



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Aldrin ND 0.096 0.026 1.00



Alpha-BHC 0.98 0.096 0.027 1.00 E



Beta-BHC 0.36 0.096 0.029 1.00



Chlordane ND 0.96 0.32 1.00



2,4'-DDD ND 0.096 0.030 1.00



4,4'-DDD ND 0.096 0.026 1.00



4,4'-DDE ND 0.096 0.026 1.00



2,4'-DDE ND 0.096 0.029 1.00



2,4'-DDT ND 0.096 0.031 1.00



4,4'-DDT ND 0.096 0.026 1.00



Delta-BHC 0.42 0.096 0.027 1.00



Dieldrin ND 0.096 0.027 1.00



Endosulfan I ND 0.096 0.027 1.00



Endosulfan II ND 0.096 0.026 1.00



Endosulfan Sulfate ND 0.096 0.028 1.00



Endrin ND 0.096 0.029 1.00



Endrin Aldehyde ND 0.096 0.025 1.00



Endrin Ketone ND 0.096 0.023 1.00



Gamma-BHC 1.5 0.096 0.029 1.00 E



Heptachlor ND 0.096 0.025 1.00



Heptachlor Epoxide ND 0.096 0.024 1.00



Methoxychlor ND 0.096 0.024 1.00



Toxaphene ND 1.9 0.57 1.00



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 45 50-135 2,6



2,4,5,6-Tetrachloro-m-Xylene 101 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 5 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-G 12/01/14
10:45



Aqueous GC 51 12/01/14 12/02/14
17:47



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Alpha-BHC 0.92 0.96 0.27 10.0 J



Gamma-BHC 1.3 0.96 0.29 10.0



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 49 50-135 1,2,6



2,4,5,6-Tetrachloro-m-Xylene 97 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 6 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST LGAC 14-12-0025-4-G 12/01/14
10:45



Aqueous GC 51 12/01/14 12/02/14
16:36



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Aldrin ND 0.095 0.025 1.00



Alpha-BHC ND 0.095 0.027 1.00



Beta-BHC ND 0.095 0.029 1.00



Chlordane ND 0.95 0.31 1.00



2,4'-DDD ND 0.095 0.030 1.00



4,4'-DDD ND 0.095 0.026 1.00



4,4'-DDE ND 0.095 0.025 1.00



2,4'-DDE ND 0.095 0.029 1.00



2,4'-DDT ND 0.095 0.031 1.00



4,4'-DDT ND 0.095 0.025 1.00



Delta-BHC ND 0.095 0.027 1.00



Dieldrin ND 0.095 0.027 1.00



Endosulfan I ND 0.095 0.026 1.00



Endosulfan II ND 0.095 0.026 1.00



Endosulfan Sulfate ND 0.095 0.028 1.00



Endrin ND 0.095 0.029 1.00



Endrin Aldehyde ND 0.095 0.025 1.00



Endrin Ketone ND 0.095 0.023 1.00



Gamma-BHC ND 0.095 0.029 1.00



Heptachlor ND 0.095 0.025 1.00



Heptachlor Epoxide ND 0.095 0.024 1.00



Methoxychlor ND 0.095 0.024 1.00



Toxaphene ND 1.9 0.56 1.00



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 92 50-135



2,4,5,6-Tetrachloro-m-Xylene 99 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 7 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



Method Blank 099-12-529-760 N/A Aqueous GC 51 12/02/14 12/02/14
15:38



141201L09



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Aldrin ND 0.10 0.027 1.00



Alpha-BHC ND 0.10 0.028 1.00



Beta-BHC ND 0.10 0.030 1.00



Chlordane ND 1.0 0.33 1.00



2,4'-DDD ND 0.10 0.031 1.00



4,4'-DDD ND 0.10 0.027 1.00



4,4'-DDE ND 0.10 0.027 1.00



2,4'-DDE ND 0.10 0.030 1.00



2,4'-DDT ND 0.10 0.033 1.00



4,4'-DDT ND 0.10 0.027 1.00



Delta-BHC ND 0.10 0.029 1.00



Dieldrin ND 0.10 0.029 1.00



Endosulfan I ND 0.10 0.028 1.00



Endosulfan II ND 0.10 0.027 1.00



Endosulfan Sulfate ND 0.10 0.029 1.00



Endrin ND 0.10 0.031 1.00



Endrin Aldehyde ND 0.10 0.026 1.00



Endrin Ketone ND 0.10 0.024 1.00



Gamma-BHC ND 0.10 0.030 1.00



Heptachlor ND 0.10 0.026 1.00



Heptachlor Epoxide ND 0.10 0.025 1.00



Methoxychlor ND 0.10 0.025 1.00



Toxaphene ND 2.0 0.59 1.00



Surrogate Rec. (%) Control Limits Qualifiers



Decachlorobiphenyl 89 50-135



2,4,5,6-Tetrachloro-m-Xylene 96 50-135



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Units: ug/L



Project: TGRS Page 8 of 8



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-F 12/01/14
09:45



Aqueous GC/MS CCC 12/02/14 12/03/14
15:36



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acenaphthene ND 9.6 2.7 1.00



Acenaphthylene ND 9.6 2.8 1.00



Aniline ND 9.6 1.4 1.00



Anthracene ND 9.6 2.9 1.00



Azobenzene ND 9.6 2.5 1.00



Benzidine ND 48 6.3 1.00



Benzo (a) Anthracene ND 9.6 4.5 1.00



Benzo (a) Pyrene ND 9.6 2.3 1.00



Benzo (b) Fluoranthene ND 9.6 2.2 1.00



Benzo (g,h,i) Perylene ND 9.6 2.4 1.00



Benzo (k) Fluoranthene ND 9.6 3.1 1.00



Benzoic Acid ND 48 12 1.00



Benzyl Alcohol ND 9.6 2.1 1.00



Bis(2-Chloroethoxy) Methane ND 9.6 2.4 1.00



Bis(2-Chloroethyl) Ether ND 24 2.4 1.00



Bis(2-Chloroisopropyl) Ether ND 9.6 3.1 1.00



Bis(2-Ethylhexyl) Phthalate ND 9.6 3.0 1.00



4-Bromophenyl-Phenyl Ether ND 9.6 2.6 1.00



Butyl Benzyl Phthalate ND 9.6 2.4 1.00



4-Chloro-3-Methylphenol ND 9.6 2.3 1.00



4-Chloroaniline ND 9.6 1.9 1.00



2-Chloronaphthalene ND 9.6 2.7 1.00



2-Chlorophenol 5.9 9.6 2.2 1.00 J



4-Chlorophenyl-Phenyl Ether ND 9.6 2.6 1.00



Chrysene ND 9.6 2.7 1.00



Di-n-Butyl Phthalate ND 9.6 2.8 1.00



Di-n-Octyl Phthalate ND 9.6 2.4 1.00



Dibenz (a,h) Anthracene ND 9.6 2.4 1.00



Dibenzofuran ND 9.6 2.7 1.00



1,2-Dichlorobenzene ND 9.6 2.9 1.00



1,3-Dichlorobenzene ND 9.6 3.0 1.00



1,4-Dichlorobenzene 8.1 9.6 2.8 1.00 J



3,3'-Dichlorobenzidine ND 24 2.5 1.00



2,4-Dichlorophenol ND 9.6 2.4 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8270C



Units: ug/L



Project: TGRS Page 1 of 15



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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Parameter Result RL MDL DF Qualifiers



Diethyl Phthalate ND 9.6 2.7 1.00



Dimethyl Phthalate ND 9.6 2.5 1.00



2,4-Dimethylphenol ND 9.6 2.3 1.00



4,6-Dinitro-2-Methylphenol ND 48 14 1.00



2,4-Dinitrophenol ND 48 13 1.00



2,4-Dinitrotoluene ND 9.6 2.2 1.00



2,6-Dinitrotoluene ND 9.6 2.3 1.00



Fluoranthene ND 9.6 3.0 1.00



Fluorene ND 9.6 2.6 1.00



Hexachloro-1,3-Butadiene ND 9.6 2.8 1.00



Hexachlorobenzene ND 9.6 3.0 1.00



Hexachlorocyclopentadiene ND 24 6.7 1.00



Hexachloroethane ND 9.6 2.9 1.00



Indeno (1,2,3-c,d) Pyrene ND 9.6 2.1 1.00



Isophorone ND 9.6 2.4 1.00



2-Methylnaphthalene ND 9.6 2.7 1.00



1-Methylnaphthalene ND 9.6 2.7 1.00



2-Methylphenol ND 9.6 2.0 1.00



3/4-Methylphenol ND 9.6 2.1 1.00



N-Nitroso-di-n-propylamine ND 9.6 2.3 1.00



N-Nitrosodimethylamine ND 9.6 3.1 1.00



N-Nitrosodiphenylamine ND 9.6 2.6 1.00



Naphthalene 6.0 9.6 2.8 1.00 J



4-Nitroaniline ND 9.6 2.1 1.00



3-Nitroaniline ND 9.6 2.2 1.00



2-Nitroaniline ND 9.6 2.2 1.00



Nitrobenzene ND 24 2.9 1.00



4-Nitrophenol ND 9.6 1.5 1.00



2-Nitrophenol ND 9.6 2.5 1.00



Pentachlorophenol ND 9.6 4.5 1.00



Phenanthrene ND 9.6 2.8 1.00



Phenol ND 9.6 2.0 1.00



Pyrene ND 9.6 2.9 1.00



Pyridine ND 9.6 2.9 1.00



1,2,4-Trichlorobenzene ND 9.6 2.7 1.00



2,4,6-Trichlorophenol ND 9.6 2.4 1.00



2,4,5-Trichlorophenol ND 9.6 2.4 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



2-Fluorobiphenyl 65 33-120



2-Fluorophenol 47 24-120



Nitrobenzene-d5 67 38-120



p-Terphenyl-d14 74 41-137



Phenol-d6 29 16-120



2,4,6-Tribromophenol 80 27-159
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST HIPOX 14-12-0025-2-F 12/01/14
10:20



Aqueous GC/MS CCC 12/02/14 12/03/14
15:54



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acenaphthene ND 9.5 2.7 1.00



Acenaphthylene ND 9.5 2.8 1.00



Aniline ND 9.5 1.4 1.00



Anthracene ND 9.5 2.9 1.00



Azobenzene ND 9.5 2.5 1.00



Benzidine ND 48 6.2 1.00



Benzo (a) Anthracene ND 9.5 4.4 1.00



Benzo (a) Pyrene ND 9.5 2.3 1.00



Benzo (b) Fluoranthene ND 9.5 2.2 1.00



Benzo (g,h,i) Perylene ND 9.5 2.4 1.00



Benzo (k) Fluoranthene ND 9.5 3.1 1.00



Benzoic Acid ND 48 12 1.00



Benzyl Alcohol ND 9.5 2.1 1.00



Bis(2-Chloroethoxy) Methane ND 9.5 2.4 1.00



Bis(2-Chloroethyl) Ether ND 24 2.3 1.00



Bis(2-Chloroisopropyl) Ether ND 9.5 3.1 1.00



Bis(2-Ethylhexyl) Phthalate ND 9.5 3.0 1.00



4-Bromophenyl-Phenyl Ether ND 9.5 2.6 1.00



Butyl Benzyl Phthalate ND 9.5 2.4 1.00



4-Chloro-3-Methylphenol ND 9.5 2.3 1.00



4-Chloroaniline ND 9.5 1.9 1.00



2-Chloronaphthalene ND 9.5 2.6 1.00



2-Chlorophenol 5.1 9.5 2.2 1.00 J



4-Chlorophenyl-Phenyl Ether ND 9.5 2.5 1.00



Chrysene ND 9.5 2.7 1.00



Di-n-Butyl Phthalate ND 9.5 2.8 1.00



Di-n-Octyl Phthalate ND 9.5 2.4 1.00



Dibenz (a,h) Anthracene ND 9.5 2.4 1.00



Dibenzofuran ND 9.5 2.7 1.00



1,2-Dichlorobenzene ND 9.5 2.9 1.00



1,3-Dichlorobenzene ND 9.5 3.0 1.00



1,4-Dichlorobenzene 3.8 9.5 2.7 1.00 J



3,3'-Dichlorobenzidine ND 24 2.5 1.00



2,4-Dichlorophenol ND 9.5 2.4 1.00
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Parameter Result RL MDL DF Qualifiers



Diethyl Phthalate ND 9.5 2.6 1.00



Dimethyl Phthalate ND 9.5 2.5 1.00



2,4-Dimethylphenol ND 9.5 2.3 1.00



4,6-Dinitro-2-Methylphenol ND 48 14 1.00



2,4-Dinitrophenol ND 48 13 1.00



2,4-Dinitrotoluene ND 9.5 2.2 1.00



2,6-Dinitrotoluene ND 9.5 2.2 1.00



Fluoranthene ND 9.5 3.0 1.00



Fluorene ND 9.5 2.6 1.00



Hexachloro-1,3-Butadiene ND 9.5 2.8 1.00



Hexachlorobenzene ND 9.5 2.9 1.00



Hexachlorocyclopentadiene ND 24 6.6 1.00



Hexachloroethane ND 9.5 2.9 1.00



Indeno (1,2,3-c,d) Pyrene ND 9.5 2.0 1.00



Isophorone ND 9.5 2.4 1.00



2-Methylnaphthalene ND 9.5 2.7 1.00



1-Methylnaphthalene ND 9.5 2.7 1.00



2-Methylphenol ND 9.5 2.0 1.00



3/4-Methylphenol ND 9.5 2.1 1.00



N-Nitroso-di-n-propylamine ND 9.5 2.2 1.00



N-Nitrosodimethylamine ND 9.5 3.0 1.00



N-Nitrosodiphenylamine ND 9.5 2.6 1.00



Naphthalene 6.0 9.5 2.7 1.00 J



4-Nitroaniline ND 9.5 2.0 1.00



3-Nitroaniline ND 9.5 2.2 1.00



2-Nitroaniline ND 9.5 2.1 1.00



Nitrobenzene ND 24 2.9 1.00



4-Nitrophenol ND 9.5 1.5 1.00



2-Nitrophenol ND 9.5 2.5 1.00



Pentachlorophenol ND 9.5 4.4 1.00



Phenanthrene ND 9.5 2.8 1.00



Phenol ND 9.5 2.0 1.00



Pyrene ND 9.5 2.8 1.00



Pyridine ND 9.5 2.9 1.00



1,2,4-Trichlorobenzene ND 9.5 2.7 1.00



2,4,6-Trichlorophenol ND 9.5 2.4 1.00



2,4,5-Trichlorophenol ND 9.5 2.4 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



2-Fluorobiphenyl 67 33-120



2-Fluorophenol 49 24-120



Nitrobenzene-d5 71 38-120



p-Terphenyl-d14 76 41-137



Phenol-d6 28 16-120



2,4,6-Tribromophenol 87 27-159



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8270C



Units: ug/L



Project: TGRS Page 6 of 15



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.



R
et



ur
n 



to
 C



on
te



nt
s



Page 44 of 102











Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-F 12/01/14
10:45



Aqueous GC/MS CCC 12/02/14 12/03/14
16:12



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acenaphthene ND 9.6 2.7 1.00



Acenaphthylene ND 9.6 2.8 1.00



Aniline ND 9.6 1.4 1.00



Anthracene ND 9.6 2.9 1.00



Azobenzene ND 9.6 2.5 1.00



Benzidine ND 48 6.3 1.00



Benzo (a) Anthracene ND 9.6 4.5 1.00



Benzo (a) Pyrene ND 9.6 2.3 1.00



Benzo (b) Fluoranthene ND 9.6 2.2 1.00



Benzo (g,h,i) Perylene ND 9.6 2.4 1.00



Benzo (k) Fluoranthene ND 9.6 3.1 1.00



Benzoic Acid ND 48 12 1.00



Benzyl Alcohol ND 9.6 2.1 1.00



Bis(2-Chloroethoxy) Methane ND 9.6 2.4 1.00



Bis(2-Chloroethyl) Ether ND 24 2.4 1.00



Bis(2-Chloroisopropyl) Ether ND 9.6 3.1 1.00



Bis(2-Ethylhexyl) Phthalate ND 9.6 3.0 1.00



4-Bromophenyl-Phenyl Ether ND 9.6 2.6 1.00



Butyl Benzyl Phthalate ND 9.6 2.4 1.00



4-Chloro-3-Methylphenol ND 9.6 2.3 1.00



4-Chloroaniline ND 9.6 1.9 1.00



2-Chloronaphthalene ND 9.6 2.7 1.00



2-Chlorophenol 2.9 9.6 2.2 1.00 J



4-Chlorophenyl-Phenyl Ether ND 9.6 2.6 1.00



Chrysene ND 9.6 2.7 1.00



Di-n-Butyl Phthalate ND 9.6 2.8 1.00



Di-n-Octyl Phthalate ND 9.6 2.4 1.00



Dibenz (a,h) Anthracene ND 9.6 2.4 1.00



Dibenzofuran ND 9.6 2.7 1.00



1,2-Dichlorobenzene ND 9.6 2.9 1.00



1,3-Dichlorobenzene ND 9.6 3.0 1.00



1,4-Dichlorobenzene ND 9.6 2.8 1.00



3,3'-Dichlorobenzidine ND 24 2.5 1.00



2,4-Dichlorophenol ND 9.6 2.4 1.00
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Parameter Result RL MDL DF Qualifiers



Diethyl Phthalate ND 9.6 2.7 1.00



Dimethyl Phthalate ND 9.6 2.5 1.00



2,4-Dimethylphenol ND 9.6 2.3 1.00



4,6-Dinitro-2-Methylphenol ND 48 14 1.00



2,4-Dinitrophenol ND 48 13 1.00



2,4-Dinitrotoluene ND 9.6 2.2 1.00



2,6-Dinitrotoluene ND 9.6 2.3 1.00



Fluoranthene ND 9.6 3.0 1.00



Fluorene ND 9.6 2.6 1.00



Hexachloro-1,3-Butadiene ND 9.6 2.8 1.00



Hexachlorobenzene ND 9.6 3.0 1.00



Hexachlorocyclopentadiene ND 24 6.7 1.00



Hexachloroethane ND 9.6 2.9 1.00



Indeno (1,2,3-c,d) Pyrene ND 9.6 2.1 1.00



Isophorone ND 9.6 2.4 1.00



2-Methylnaphthalene ND 9.6 2.7 1.00



1-Methylnaphthalene ND 9.6 2.7 1.00



2-Methylphenol ND 9.6 2.0 1.00



3/4-Methylphenol ND 9.6 2.1 1.00



N-Nitroso-di-n-propylamine ND 9.6 2.3 1.00



N-Nitrosodimethylamine ND 9.6 3.1 1.00



N-Nitrosodiphenylamine ND 9.6 2.6 1.00



Naphthalene 3.9 9.6 2.8 1.00 J



4-Nitroaniline ND 9.6 2.1 1.00



3-Nitroaniline ND 9.6 2.2 1.00



2-Nitroaniline ND 9.6 2.2 1.00



Nitrobenzene ND 24 2.9 1.00



4-Nitrophenol ND 9.6 1.5 1.00



2-Nitrophenol ND 9.6 2.5 1.00



Pentachlorophenol ND 9.6 4.5 1.00



Phenanthrene ND 9.6 2.8 1.00



Phenol ND 9.6 2.0 1.00



Pyrene ND 9.6 2.9 1.00



Pyridine ND 9.6 2.9 1.00



1,2,4-Trichlorobenzene ND 9.6 2.7 1.00



2,4,6-Trichlorophenol ND 9.6 2.4 1.00



2,4,5-Trichlorophenol ND 9.6 2.4 1.00



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8270C



Units: ug/L



Project: TGRS Page 8 of 15



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.



R
et



ur
n 



to
 C



on
te



nt
s



Page 46 of 102











Surrogate Rec. (%) Control Limits Qualifiers



2-Fluorobiphenyl 61 33-120



2-Fluorophenol 46 24-120



Nitrobenzene-d5 66 38-120



p-Terphenyl-d14 68 41-137



Phenol-d6 26 16-120



2,4,6-Tribromophenol 77 27-159
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST LGAC 14-12-0025-4-F 12/01/14
10:45



Aqueous GC/MS CCC 12/02/14 12/03/14
16:30



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acenaphthene ND 9.6 2.7 1.00



Acenaphthylene ND 9.6 2.8 1.00



Aniline ND 9.6 1.4 1.00



Anthracene ND 9.6 2.9 1.00



Azobenzene ND 9.6 2.5 1.00



Benzidine ND 48 6.3 1.00



Benzo (a) Anthracene ND 9.6 4.5 1.00



Benzo (a) Pyrene ND 9.6 2.3 1.00



Benzo (b) Fluoranthene ND 9.6 2.2 1.00



Benzo (g,h,i) Perylene ND 9.6 2.4 1.00



Benzo (k) Fluoranthene ND 9.6 3.1 1.00



Benzoic Acid ND 48 12 1.00



Benzyl Alcohol ND 9.6 2.1 1.00



Bis(2-Chloroethoxy) Methane ND 9.6 2.4 1.00



Bis(2-Chloroethyl) Ether ND 24 2.4 1.00



Bis(2-Chloroisopropyl) Ether ND 9.6 3.1 1.00



Bis(2-Ethylhexyl) Phthalate ND 9.6 3.0 1.00



4-Bromophenyl-Phenyl Ether ND 9.6 2.6 1.00



Butyl Benzyl Phthalate ND 9.6 2.4 1.00



4-Chloro-3-Methylphenol ND 9.6 2.3 1.00



4-Chloroaniline ND 9.6 1.9 1.00



2-Chloronaphthalene ND 9.6 2.7 1.00



2-Chlorophenol ND 9.6 2.2 1.00



4-Chlorophenyl-Phenyl Ether ND 9.6 2.6 1.00



Chrysene ND 9.6 2.7 1.00



Di-n-Butyl Phthalate ND 9.6 2.8 1.00



Di-n-Octyl Phthalate ND 9.6 2.4 1.00



Dibenz (a,h) Anthracene ND 9.6 2.4 1.00



Dibenzofuran ND 9.6 2.7 1.00



1,2-Dichlorobenzene ND 9.6 2.9 1.00



1,3-Dichlorobenzene ND 9.6 3.0 1.00



1,4-Dichlorobenzene ND 9.6 2.8 1.00



3,3'-Dichlorobenzidine ND 24 2.5 1.00



2,4-Dichlorophenol ND 9.6 2.4 1.00
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Parameter Result RL MDL DF Qualifiers



Diethyl Phthalate ND 9.6 2.7 1.00



Dimethyl Phthalate ND 9.6 2.5 1.00



2,4-Dimethylphenol ND 9.6 2.3 1.00



4,6-Dinitro-2-Methylphenol ND 48 14 1.00



2,4-Dinitrophenol ND 48 13 1.00



2,4-Dinitrotoluene ND 9.6 2.2 1.00



2,6-Dinitrotoluene ND 9.6 2.3 1.00



Fluoranthene ND 9.6 3.0 1.00



Fluorene ND 9.6 2.6 1.00



Hexachloro-1,3-Butadiene ND 9.6 2.8 1.00



Hexachlorobenzene ND 9.6 3.0 1.00



Hexachlorocyclopentadiene ND 24 6.7 1.00



Hexachloroethane ND 9.6 2.9 1.00



Indeno (1,2,3-c,d) Pyrene ND 9.6 2.1 1.00



Isophorone ND 9.6 2.4 1.00



2-Methylnaphthalene ND 9.6 2.7 1.00



1-Methylnaphthalene ND 9.6 2.7 1.00



2-Methylphenol ND 9.6 2.0 1.00



3/4-Methylphenol ND 9.6 2.1 1.00



N-Nitroso-di-n-propylamine ND 9.6 2.3 1.00



N-Nitrosodimethylamine ND 9.6 3.1 1.00



N-Nitrosodiphenylamine ND 9.6 2.6 1.00



Naphthalene ND 9.6 2.8 1.00



4-Nitroaniline ND 9.6 2.1 1.00



3-Nitroaniline ND 9.6 2.2 1.00



2-Nitroaniline ND 9.6 2.2 1.00



Nitrobenzene ND 24 2.9 1.00



4-Nitrophenol ND 9.6 1.5 1.00



2-Nitrophenol ND 9.6 2.5 1.00



Pentachlorophenol ND 9.6 4.5 1.00



Phenanthrene ND 9.6 2.8 1.00



Phenol ND 9.6 2.0 1.00



Pyrene ND 9.6 2.9 1.00



Pyridine ND 9.6 2.9 1.00



1,2,4-Trichlorobenzene ND 9.6 2.7 1.00



2,4,6-Trichlorophenol ND 9.6 2.4 1.00



2,4,5-Trichlorophenol ND 9.6 2.4 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



2-Fluorobiphenyl 65 33-120



2-Fluorophenol 48 24-120



Nitrobenzene-d5 70 38-120



p-Terphenyl-d14 76 41-137



Phenol-d6 27 16-120



2,4,6-Tribromophenol 80 27-159
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



Method Blank 095-01-003-3962 N/A Aqueous GC/MS CCC 12/02/14 12/03/14
14:42



141202L02



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acenaphthene ND 10 2.8 1.00



Acenaphthylene ND 10 2.9 1.00



Aniline ND 10 1.5 1.00



Anthracene ND 10 3.0 1.00



Azobenzene ND 10 2.6 1.00



Benzidine ND 50 6.5 1.00



Benzo (a) Anthracene ND 10 4.7 1.00



Benzo (a) Pyrene ND 10 2.4 1.00



Benzo (b) Fluoranthene ND 10 2.3 1.00



Benzo (g,h,i) Perylene ND 10 2.5 1.00



Benzo (k) Fluoranthene ND 10 3.2 1.00



Benzoic Acid ND 50 12 1.00



Benzyl Alcohol ND 10 2.2 1.00



Bis(2-Chloroethoxy) Methane ND 10 2.5 1.00



Bis(2-Chloroethyl) Ether ND 25 2.5 1.00



Bis(2-Chloroisopropyl) Ether ND 10 3.2 1.00



Bis(2-Ethylhexyl) Phthalate ND 10 3.2 1.00



4-Bromophenyl-Phenyl Ether ND 10 2.7 1.00



Butyl Benzyl Phthalate ND 10 2.5 1.00



4-Chloro-3-Methylphenol ND 10 2.4 1.00



4-Chloroaniline ND 10 2.0 1.00



2-Chloronaphthalene ND 10 2.8 1.00



2-Chlorophenol ND 10 2.3 1.00



4-Chlorophenyl-Phenyl Ether ND 10 2.7 1.00



Chrysene ND 10 2.8 1.00



Di-n-Butyl Phthalate ND 10 2.9 1.00



Di-n-Octyl Phthalate ND 10 2.5 1.00



Dibenz (a,h) Anthracene ND 10 2.5 1.00



Dibenzofuran ND 10 2.8 1.00



1,2-Dichlorobenzene ND 10 3.0 1.00



1,3-Dichlorobenzene ND 10 3.1 1.00



1,4-Dichlorobenzene ND 10 2.9 1.00



3,3'-Dichlorobenzidine ND 25 2.6 1.00



2,4-Dichlorophenol ND 10 2.5 1.00
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Parameter Result RL MDL DF Qualifiers



Diethyl Phthalate ND 10 2.8 1.00



Dimethyl Phthalate ND 10 2.6 1.00



2,4-Dimethylphenol ND 10 2.4 1.00



4,6-Dinitro-2-Methylphenol ND 50 14 1.00



2,4-Dinitrophenol ND 50 13 1.00



2,4-Dinitrotoluene ND 10 2.3 1.00



2,6-Dinitrotoluene ND 10 2.4 1.00



Fluoranthene ND 10 3.1 1.00



Fluorene ND 10 2.7 1.00



Hexachloro-1,3-Butadiene ND 10 2.9 1.00



Hexachlorobenzene ND 10 3.1 1.00



Hexachlorocyclopentadiene ND 25 6.9 1.00



Hexachloroethane ND 10 3.0 1.00



Indeno (1,2,3-c,d) Pyrene ND 10 2.1 1.00



Isophorone ND 10 2.5 1.00



2-Methylnaphthalene ND 10 2.8 1.00



1-Methylnaphthalene ND 10 2.8 1.00



2-Methylphenol ND 10 2.1 1.00



3/4-Methylphenol ND 10 2.2 1.00



N-Nitroso-di-n-propylamine ND 10 2.4 1.00



N-Nitrosodimethylamine ND 10 3.2 1.00



N-Nitrosodiphenylamine ND 10 2.8 1.00



Naphthalene ND 10 2.9 1.00



4-Nitroaniline ND 10 2.1 1.00



3-Nitroaniline ND 10 2.3 1.00



2-Nitroaniline ND 10 2.2 1.00



Nitrobenzene ND 25 3.0 1.00



4-Nitrophenol ND 10 1.6 1.00



2-Nitrophenol ND 10 2.6 1.00



Pentachlorophenol ND 10 4.6 1.00



Phenanthrene ND 10 2.9 1.00



Phenol ND 10 2.1 1.00



Pyrene ND 10 3.0 1.00



Pyridine ND 10 3.0 1.00



1,2,4-Trichlorobenzene ND 10 2.8 1.00



2,4,6-Trichlorophenol ND 10 2.5 1.00



2,4,5-Trichlorophenol ND 10 2.5 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



2-Fluorobiphenyl 70 33-120



2-Fluorophenol 56 24-120



Nitrobenzene-d5 71 38-120



p-Terphenyl-d14 77 41-137



Phenol-d6 33 16-120



2,4,6-Tribromophenol 81 27-159
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



INFLUENT 14-12-0025-1-A 12/01/14
09:45



Aqueous GC/MS L 12/02/14 12/02/14
15:15



141202L004



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone ND 2000 710 200



Benzene ND 100 65 200



Bromobenzene ND 100 66 200



Bromochloromethane ND 200 76 200



Bromodichloromethane ND 100 39 200



Bromoform ND 100 67 200



Bromomethane ND 200 76 200



2-Butanone ND 1000 580 200



n-Butylbenzene ND 100 68 200



sec-Butylbenzene ND 100 45 200



tert-Butylbenzene ND 100 76 200



Carbon Disulfide ND 200 88 200



Carbon Tetrachloride ND 100 43 200



Chlorobenzene 6600 100 29 200



Chloroethane ND 100 68 200



Chloroform 1400 100 43 200



Chloromethane ND 100 43 200



2-Chlorotoluene ND 100 68 200



4-Chlorotoluene ND 100 66 200



Dibromochloromethane ND 100 47 200



1,2-Dibromo-3-Chloropropane ND 1000 580 200



1,2-Dibromoethane ND 100 67 200



Dibromomethane ND 100 69 200



1,2-Dichlorobenzene ND 100 34 200



1,3-Dichlorobenzene ND 100 34 200



1,4-Dichlorobenzene ND 100 62 200



Dichlorodifluoromethane ND 200 47 200



1,1-Dichloroethane ND 100 38 200



1,2-Dichloroethane ND 100 37 200



1,1-Dichloroethene ND 100 40 200



c-1,2-Dichloroethene ND 100 49 200



t-1,2-Dichloroethene ND 100 52 200



1,2-Dichloropropane ND 100 48 200



1,3-Dichloropropane ND 200 48 200



Analytical Report



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 5030C



Method: EPA 8260B



Units: ug/L



Project: TGRS Page 1 of 15



   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.



R
et



ur
n 



to
 C



on
te



nt
s



Page 54 of 102











Parameter Result RL MDL DF Qualifiers



2,2-Dichloropropane ND 200 85 200



1,1-Dichloropropene ND 100 56 200



c-1,3-Dichloropropene ND 100 37 200



t-1,3-Dichloropropene ND 100 70 200



Ethylbenzene ND 100 63 200



2-Hexanone ND 2000 520 200



Isopropylbenzene ND 100 83 200



p-Isopropyltoluene ND 100 27 200



Methylene Chloride ND 200 77 200



4-Methyl-2-Pentanone ND 1000 540 200



Naphthalene ND 200 81 200



n-Propylbenzene ND 100 76 200



Styrene ND 100 65 200



1,1,1,2-Tetrachloroethane ND 100 47 200



1,1,2,2-Tetrachloroethane ND 100 44 200



Tetrachloroethene ND 100 43 200



Toluene ND 100 53 200



1,2,3-Trichlorobenzene ND 100 50 200



1,2,4-Trichlorobenzene ND 100 50 200



1,1,1-Trichloroethane ND 100 38 200



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 100 51 200



1,1,2-Trichloroethane ND 100 65 200



Trichloroethene ND 100 46 200



Trichlorofluoromethane ND 100 50 200



1,2,3-Trichloropropane ND 200 50 200



1,2,4-Trimethylbenzene ND 100 30 200



1,3,5-Trimethylbenzene ND 100 66 200



Vinyl Acetate ND 1000 450 200



Vinyl Chloride ND 100 54 200



p/m-Xylene ND 100 47 200



o-Xylene ND 100 78 200



Methyl-t-Butyl Ether (MTBE) ND 100 58 200



Tert-Butyl Alcohol (TBA) ND 2000 820 200



Diisopropyl Ether (DIPE) ND 100 47 200



Ethyl-t-Butyl Ether (ETBE) ND 100 43 200



Tert-Amyl-Methyl Ether (TAME) ND 100 47 200



Ethanol ND 10000 3500 200
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Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 85 68-120



Dibromofluoromethane 105 80-127



1,2-Dichloroethane-d4 105 80-128



Toluene-d8 99 80-120
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST HIPOX 14-12-0025-2-A 12/01/14
10:20



Aqueous GC/MS L 12/02/14 12/02/14
15:43



141202L004



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone ND 800 280 80.0



Benzene ND 40 26 80.0



Bromobenzene ND 40 26 80.0



Bromochloromethane ND 80 30 80.0



Bromodichloromethane ND 40 16 80.0



Bromoform ND 40 27 80.0



Bromomethane ND 80 30 80.0



2-Butanone ND 400 230 80.0



n-Butylbenzene ND 40 27 80.0



sec-Butylbenzene ND 40 18 80.0



tert-Butylbenzene ND 40 30 80.0



Carbon Disulfide ND 80 35 80.0



Carbon Tetrachloride ND 40 17 80.0



Chlorobenzene 2400 40 12 80.0



Chloroethane ND 40 27 80.0



Chloroform 1200 40 17 80.0



Chloromethane ND 40 17 80.0



2-Chlorotoluene ND 40 27 80.0



4-Chlorotoluene ND 40 26 80.0



Dibromochloromethane ND 40 19 80.0



1,2-Dibromo-3-Chloropropane ND 400 230 80.0



1,2-Dibromoethane ND 40 27 80.0



Dibromomethane ND 40 28 80.0



1,2-Dichlorobenzene ND 40 14 80.0



1,3-Dichlorobenzene ND 40 14 80.0



1,4-Dichlorobenzene ND 40 25 80.0



Dichlorodifluoromethane ND 80 19 80.0



1,1-Dichloroethane ND 40 15 80.0



1,2-Dichloroethane ND 40 15 80.0



1,1-Dichloroethene ND 40 16 80.0



c-1,2-Dichloroethene ND 40 20 80.0



t-1,2-Dichloroethene ND 40 21 80.0



1,2-Dichloropropane ND 40 19 80.0



1,3-Dichloropropane ND 80 19 80.0
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Parameter Result RL MDL DF Qualifiers



2,2-Dichloropropane ND 80 34 80.0



1,1-Dichloropropene ND 40 22 80.0



c-1,3-Dichloropropene ND 40 15 80.0



t-1,3-Dichloropropene ND 40 28 80.0



Ethylbenzene ND 40 25 80.0



2-Hexanone ND 800 210 80.0



Isopropylbenzene ND 40 33 80.0



p-Isopropyltoluene ND 40 11 80.0



Methylene Chloride ND 80 31 80.0



4-Methyl-2-Pentanone ND 400 220 80.0



Naphthalene ND 80 33 80.0



n-Propylbenzene ND 40 30 80.0



Styrene ND 40 26 80.0



1,1,1,2-Tetrachloroethane ND 40 19 80.0



1,1,2,2-Tetrachloroethane ND 40 18 80.0



Tetrachloroethene 22 40 17 80.0 J



Toluene ND 40 21 80.0



1,2,3-Trichlorobenzene ND 40 20 80.0



1,2,4-Trichlorobenzene ND 40 20 80.0



1,1,1-Trichloroethane ND 40 15 80.0



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 40 20 80.0



1,1,2-Trichloroethane ND 40 26 80.0



Trichloroethene ND 40 18 80.0



Trichlorofluoromethane ND 40 20 80.0



1,2,3-Trichloropropane ND 80 20 80.0



1,2,4-Trimethylbenzene ND 40 12 80.0



1,3,5-Trimethylbenzene ND 40 27 80.0



Vinyl Acetate ND 400 180 80.0



Vinyl Chloride ND 40 22 80.0



p/m-Xylene ND 40 19 80.0



o-Xylene ND 40 31 80.0



Methyl-t-Butyl Ether (MTBE) ND 40 23 80.0



Tert-Butyl Alcohol (TBA) ND 800 330 80.0



Diisopropyl Ether (DIPE) ND 40 19 80.0



Ethyl-t-Butyl Ether (ETBE) ND 40 17 80.0



Tert-Amyl-Methyl Ether (TAME) ND 40 19 80.0



Ethanol ND 4000 1400 80.0
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Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 87 68-120



Dibromofluoromethane 108 80-127



1,2-Dichloroethane-d4 106 80-128



Toluene-d8 98 80-120
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-A 12/01/14
10:45



Aqueous GC/MS L 12/02/14 12/02/14
13:21



141202L004



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone 33 10 3.5 1.00



Benzene ND 0.50 0.32 1.00



Bromobenzene ND 0.50 0.33 1.00



Bromochloromethane ND 1.0 0.38 1.00



Bromodichloromethane ND 0.50 0.20 1.00



Bromoform ND 0.50 0.34 1.00



Bromomethane ND 1.0 0.38 1.00



2-Butanone ND 5.0 2.9 1.00



n-Butylbenzene ND 0.50 0.34 1.00



sec-Butylbenzene ND 0.50 0.23 1.00



tert-Butylbenzene ND 0.50 0.38 1.00



Carbon Disulfide ND 1.0 0.44 1.00



Carbon Tetrachloride ND 0.50 0.22 1.00



Chlorobenzene 60 0.50 0.14 1.00 E



Chloroethane ND 0.50 0.34 1.00



Chloroform 23 0.50 0.22 1.00



Chloromethane ND 0.50 0.22 1.00



2-Chlorotoluene ND 0.50 0.34 1.00



4-Chlorotoluene ND 0.50 0.33 1.00



Dibromochloromethane ND 0.50 0.24 1.00



1,2-Dibromo-3-Chloropropane ND 5.0 2.9 1.00



1,2-Dibromoethane ND 0.50 0.34 1.00



Dibromomethane ND 0.50 0.34 1.00



1,2-Dichlorobenzene ND 0.50 0.17 1.00



1,3-Dichlorobenzene ND 0.50 0.17 1.00



1,4-Dichlorobenzene 0.33 0.50 0.31 1.00 J



Dichlorodifluoromethane ND 1.0 0.24 1.00



1,1-Dichloroethane ND 0.50 0.19 1.00



1,2-Dichloroethane 0.36 0.50 0.18 1.00 J



1,1-Dichloroethene ND 0.50 0.20 1.00



c-1,2-Dichloroethene ND 0.50 0.24 1.00



t-1,2-Dichloroethene ND 0.50 0.26 1.00



1,2-Dichloropropane ND 0.50 0.24 1.00



1,3-Dichloropropane ND 1.0 0.24 1.00
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Parameter Result RL MDL DF Qualifiers



2,2-Dichloropropane ND 1.0 0.42 1.00



1,1-Dichloropropene ND 0.50 0.28 1.00



c-1,3-Dichloropropene ND 0.50 0.18 1.00



t-1,3-Dichloropropene ND 0.50 0.35 1.00



Ethylbenzene ND 0.50 0.32 1.00



2-Hexanone ND 10 2.6 1.00



Isopropylbenzene ND 0.50 0.42 1.00



p-Isopropyltoluene ND 0.50 0.14 1.00



Methylene Chloride ND 1.0 0.38 1.00



4-Methyl-2-Pentanone ND 5.0 2.7 1.00



Naphthalene ND 1.0 0.41 1.00



n-Propylbenzene ND 0.50 0.38 1.00



Styrene ND 0.50 0.32 1.00



1,1,1,2-Tetrachloroethane ND 0.50 0.24 1.00



1,1,2,2-Tetrachloroethane ND 0.50 0.22 1.00



Tetrachloroethene ND 0.50 0.22 1.00



Toluene ND 0.50 0.26 1.00



1,2,3-Trichlorobenzene ND 0.50 0.25 1.00



1,2,4-Trichlorobenzene ND 0.50 0.25 1.00



1,1,1-Trichloroethane ND 0.50 0.19 1.00



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 0.50 0.26 1.00



1,1,2-Trichloroethane ND 0.50 0.32 1.00



Trichloroethene ND 0.50 0.23 1.00



Trichlorofluoromethane ND 0.50 0.25 1.00



1,2,3-Trichloropropane ND 1.0 0.25 1.00



1,2,4-Trimethylbenzene ND 0.50 0.15 1.00



1,3,5-Trimethylbenzene ND 0.50 0.33 1.00



Vinyl Acetate ND 5.0 2.2 1.00



Vinyl Chloride ND 0.50 0.27 1.00



p/m-Xylene ND 0.50 0.24 1.00



o-Xylene ND 0.50 0.39 1.00



Methyl-t-Butyl Ether (MTBE) ND 0.50 0.29 1.00



Tert-Butyl Alcohol (TBA) 7.3 10 4.1 1.00 J



Diisopropyl Ether (DIPE) ND 0.50 0.24 1.00



Ethyl-t-Butyl Ether (ETBE) ND 0.50 0.22 1.00



Tert-Amyl-Methyl Ether (TAME) ND 0.50 0.24 1.00



Ethanol ND 50 17 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 87 68-120



Dibromofluoromethane 108 80-127



1,2-Dichloroethane-d4 106 80-128



Toluene-d8 97 80-120



Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST AIR STRIPPER 14-12-0025-3-A 12/01/14
10:45



Aqueous GC/MS L 12/02/14 12/02/14
14:46



141202L004



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Chlorobenzene 53 1.0 0.29 2.00



Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 90 68-120



Dibromofluoromethane 99 80-127



1,2-Dichloroethane-d4 100 80-128



Toluene-d8 96 80-120
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



POST LGAC 14-12-0025-4-A 12/01/14
10:45



Aqueous GC/MS L 12/02/14 12/02/14
12:24



141202L004



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone ND 10 3.5 1.00



Benzene ND 0.50 0.32 1.00



Bromobenzene ND 0.50 0.33 1.00



Bromochloromethane ND 1.0 0.38 1.00



Bromodichloromethane ND 0.50 0.20 1.00



Bromoform ND 0.50 0.34 1.00



Bromomethane ND 1.0 0.38 1.00



2-Butanone ND 5.0 2.9 1.00



n-Butylbenzene ND 0.50 0.34 1.00



sec-Butylbenzene ND 0.50 0.23 1.00



tert-Butylbenzene ND 0.50 0.38 1.00



Carbon Disulfide ND 1.0 0.44 1.00



Carbon Tetrachloride ND 0.50 0.22 1.00



Chlorobenzene ND 0.50 0.14 1.00



Chloroethane ND 0.50 0.34 1.00



Chloroform ND 0.50 0.22 1.00



Chloromethane ND 0.50 0.22 1.00



2-Chlorotoluene ND 0.50 0.34 1.00



4-Chlorotoluene ND 0.50 0.33 1.00



Dibromochloromethane ND 0.50 0.24 1.00



1,2-Dibromo-3-Chloropropane ND 5.0 2.9 1.00



1,2-Dibromoethane ND 0.50 0.34 1.00



Dibromomethane ND 0.50 0.34 1.00



1,2-Dichlorobenzene ND 0.50 0.17 1.00



1,3-Dichlorobenzene ND 0.50 0.17 1.00



1,4-Dichlorobenzene ND 0.50 0.31 1.00



Dichlorodifluoromethane ND 1.0 0.24 1.00



1,1-Dichloroethane ND 0.50 0.19 1.00



1,2-Dichloroethane ND 0.50 0.18 1.00



1,1-Dichloroethene ND 0.50 0.20 1.00



c-1,2-Dichloroethene ND 0.50 0.24 1.00



t-1,2-Dichloroethene ND 0.50 0.26 1.00



1,2-Dichloropropane ND 0.50 0.24 1.00



1,3-Dichloropropane ND 1.0 0.24 1.00
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Parameter Result RL MDL DF Qualifiers



2,2-Dichloropropane ND 1.0 0.42 1.00



1,1-Dichloropropene ND 0.50 0.28 1.00



c-1,3-Dichloropropene ND 0.50 0.18 1.00



t-1,3-Dichloropropene ND 0.50 0.35 1.00



Ethylbenzene ND 0.50 0.32 1.00



2-Hexanone ND 10 2.6 1.00



Isopropylbenzene ND 0.50 0.42 1.00



p-Isopropyltoluene ND 0.50 0.14 1.00



Methylene Chloride ND 1.0 0.38 1.00



4-Methyl-2-Pentanone ND 5.0 2.7 1.00



Naphthalene ND 1.0 0.41 1.00



n-Propylbenzene ND 0.50 0.38 1.00



Styrene ND 0.50 0.32 1.00



1,1,1,2-Tetrachloroethane ND 0.50 0.24 1.00



1,1,2,2-Tetrachloroethane ND 0.50 0.22 1.00



Tetrachloroethene ND 0.50 0.22 1.00



Toluene ND 0.50 0.26 1.00



1,2,3-Trichlorobenzene ND 0.50 0.25 1.00



1,2,4-Trichlorobenzene ND 0.50 0.25 1.00



1,1,1-Trichloroethane ND 0.50 0.19 1.00



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 0.50 0.26 1.00



1,1,2-Trichloroethane ND 0.50 0.32 1.00



Trichloroethene ND 0.50 0.23 1.00



Trichlorofluoromethane ND 0.50 0.25 1.00



1,2,3-Trichloropropane ND 1.0 0.25 1.00



1,2,4-Trimethylbenzene ND 0.50 0.15 1.00



1,3,5-Trimethylbenzene ND 0.50 0.33 1.00



Vinyl Acetate ND 5.0 2.2 1.00



Vinyl Chloride ND 0.50 0.27 1.00



p/m-Xylene ND 0.50 0.24 1.00



o-Xylene ND 0.50 0.39 1.00



Methyl-t-Butyl Ether (MTBE) ND 0.50 0.29 1.00



Tert-Butyl Alcohol (TBA) ND 10 4.1 1.00



Diisopropyl Ether (DIPE) ND 0.50 0.24 1.00



Ethyl-t-Butyl Ether (ETBE) ND 0.50 0.22 1.00



Tert-Amyl-Methyl Ether (TAME) ND 0.50 0.24 1.00



Ethanol ND 50 17 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 87 68-120



Dibromofluoromethane 102 80-127



1,2-Dichloroethane-d4 108 80-128



Toluene-d8 98 80-120
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Client Sample Number Lab Sample
Number



Date/Time
Collected



Matrix Instrument Date
Prepared



Date/Time
Analyzed



QC Batch ID



Method Blank 099-15-234-80 N/A Aqueous GC/MS L 12/02/14 12/02/14
11:55



141202L004



Comment(s): - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.



Parameter Result RL MDL DF Qualifiers



Acetone ND 10 3.5 1.00



Benzene ND 0.50 0.32 1.00



Bromobenzene ND 0.50 0.33 1.00



Bromochloromethane ND 1.0 0.38 1.00



Bromodichloromethane ND 0.50 0.20 1.00



Bromoform ND 0.50 0.34 1.00



Bromomethane ND 1.0 0.38 1.00



2-Butanone ND 5.0 2.9 1.00



n-Butylbenzene ND 0.50 0.34 1.00



sec-Butylbenzene ND 0.50 0.23 1.00



tert-Butylbenzene ND 0.50 0.38 1.00



Carbon Disulfide ND 1.0 0.44 1.00



Carbon Tetrachloride ND 0.50 0.22 1.00



Chlorobenzene ND 0.50 0.14 1.00



Chloroethane ND 0.50 0.34 1.00



Chloroform ND 0.50 0.22 1.00



Chloromethane ND 0.50 0.22 1.00



2-Chlorotoluene ND 0.50 0.34 1.00



4-Chlorotoluene ND 0.50 0.33 1.00



Dibromochloromethane ND 0.50 0.24 1.00



1,2-Dibromo-3-Chloropropane ND 5.0 2.9 1.00



1,2-Dibromoethane ND 0.50 0.34 1.00



Dibromomethane ND 0.50 0.34 1.00



1,2-Dichlorobenzene ND 0.50 0.17 1.00



1,3-Dichlorobenzene ND 0.50 0.17 1.00



1,4-Dichlorobenzene ND 0.50 0.31 1.00



Dichlorodifluoromethane ND 1.0 0.24 1.00



1,1-Dichloroethane ND 0.50 0.19 1.00



1,2-Dichloroethane ND 0.50 0.18 1.00



1,1-Dichloroethene ND 0.50 0.20 1.00



c-1,2-Dichloroethene ND 0.50 0.24 1.00



t-1,2-Dichloroethene ND 0.50 0.26 1.00



1,2-Dichloropropane ND 0.50 0.24 1.00



1,3-Dichloropropane ND 1.0 0.24 1.00
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Parameter Result RL MDL DF Qualifiers



2,2-Dichloropropane ND 1.0 0.42 1.00



1,1-Dichloropropene ND 0.50 0.28 1.00



c-1,3-Dichloropropene ND 0.50 0.18 1.00



t-1,3-Dichloropropene ND 0.50 0.35 1.00



Ethylbenzene ND 0.50 0.32 1.00



2-Hexanone ND 10 2.6 1.00



Isopropylbenzene ND 0.50 0.42 1.00



p-Isopropyltoluene ND 0.50 0.14 1.00



Methylene Chloride ND 1.0 0.38 1.00



4-Methyl-2-Pentanone ND 5.0 2.7 1.00



Naphthalene ND 1.0 0.41 1.00



n-Propylbenzene ND 0.50 0.38 1.00



Styrene ND 0.50 0.32 1.00



1,1,1,2-Tetrachloroethane ND 0.50 0.24 1.00



1,1,2,2-Tetrachloroethane ND 0.50 0.22 1.00



Tetrachloroethene ND 0.50 0.22 1.00



Toluene ND 0.50 0.26 1.00



1,2,3-Trichlorobenzene ND 0.50 0.25 1.00



1,2,4-Trichlorobenzene ND 0.50 0.25 1.00



1,1,1-Trichloroethane ND 0.50 0.19 1.00



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 0.50 0.26 1.00



1,1,2-Trichloroethane ND 0.50 0.32 1.00



Trichloroethene ND 0.50 0.23 1.00



Trichlorofluoromethane ND 0.50 0.25 1.00



1,2,3-Trichloropropane ND 1.0 0.25 1.00



1,2,4-Trimethylbenzene ND 0.50 0.15 1.00



1,3,5-Trimethylbenzene ND 0.50 0.33 1.00



Vinyl Acetate ND 5.0 2.2 1.00



Vinyl Chloride ND 0.50 0.27 1.00



p/m-Xylene ND 0.50 0.24 1.00



o-Xylene ND 0.50 0.39 1.00



Methyl-t-Butyl Ether (MTBE) ND 0.50 0.29 1.00



Tert-Butyl Alcohol (TBA) ND 10 4.1 1.00



Diisopropyl Ether (DIPE) ND 0.50 0.24 1.00



Ethyl-t-Butyl Ether (ETBE) ND 0.50 0.22 1.00



Tert-Amyl-Methyl Ether (TAME) ND 0.50 0.24 1.00



Ethanol ND 50 17 1.00
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Surrogate Rec. (%) Control Limits Qualifiers



1,4-Bromofluorobenzene 88 68-120



Dibromofluoromethane 108 80-127



1,2-Dichloroethane-d4 108 80-128



Toluene-d8 99 80-120
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



INFLUENT Sample Aqueous IC 15 N/A 12/01/14 19:52 141201S01



INFLUENT Matrix Spike Aqueous IC 15 N/A 12/01/14 21:57 141201S01



INFLUENT Matrix Spike Duplicate Aqueous IC 15 N/A 12/01/14 22:15 141201S01



Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



Chloride 198.1 5000 5169 99 5169 99 80-120 0 0-20



Nitrite (as N) ND 250.0 231.1 92 234.2 94 80-120 1 0-20



Nitrate (as N) 0.3685 500.0 497.1 99 497.2 99 80-120 0 0-20



o-Phosphate (as P) 1.122 250.0 267.0 106 269.0 107 80-120 1 0-20



Sulfate 189.1 5000 5165 100 5160 99 80-120 0 0-20
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



INFLUENT Sample Aqueous IC 8 N/A 12/02/14 13:04 141202S01



INFLUENT Matrix Spike Aqueous IC 8 N/A 12/02/14 14:25 141202S01



INFLUENT Matrix Spike Duplicate Aqueous IC 8 N/A 12/02/14 14:44 141202S01



Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



p-Chlorobenzenesulfonic Acid 50500 25000 75940 102 79370 115 70-130 4 0-20
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



INFLUENT Sample Aqueous ICP 7300 12/01/14 12/02/14 12:23 141201SA5



INFLUENT Matrix Spike Aqueous ICP 7300 12/01/14 12/02/14 12:24 141201SA5



INFLUENT Matrix Spike Duplicate Aqueous ICP 7300 12/01/14 12/02/14 12:25 141201SA5



Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



Antimony ND 500.0 588.4 118 597.1 119 72-132 1 0-10



Arsenic ND 500.0 558.7 112 562.7 113 80-140 1 0-11



Barium 108.6 500.0 606.0 99 649.3 108 87-123 7 0-6 4



Beryllium ND 500.0 533.6 107 552.1 110 89-119 3 0-8



Cadmium ND 500.0 504.4 101 523.9 105 82-124 4 0-7



Chromium ND 500.0 515.2 103 532.8 107 86-122 3 0-8



Cobalt ND 500.0 533.7 107 552.1 110 83-125 3 0-7



Copper ND 500.0 510.9 102 529.4 106 78-126 4 0-7



Lead ND 500.0 518.0 104 539.0 108 84-120 4 0-7



Molybdenum ND 500.0 519.4 104 542.4 108 78-126 4 0-7



Nickel ND 500.0 505.1 101 522.3 104 84-120 3 0-7



Selenium ND 500.0 501.8 100 516.7 103 79-127 3 0-9



Silver ND 250.0 273.8 110 294.0 118 86-128 7 0-7



Thallium ND 500.0 492.4 98 515.4 103 79-121 5 0-8



Vanadium ND 500.0 517.5 104 536.8 107 88-118 4 0-7



Zinc 265.3 500.0 785.3 104 822.7 111 89-131 5 0-8
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



POST LGAC Sample Aqueous ICP/MS 04 12/02/14 12/03/14 17:32 141202S02B



POST LGAC Matrix Spike Aqueous ICP/MS 04 12/02/14 12/03/14 17:22 141202S02B



POST LGAC Matrix Spike Duplicate Aqueous ICP/MS 04 12/02/14 12/03/14 17:24 141202S02B



Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



Arsenic 4.561 100.0 102.2 98 102.8 98 73-127 1 0-11
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



POST AIR STRIPPER Sample Aqueous Mercury 04 12/02/14 12/02/14 17:48 141202S03



POST AIR STRIPPER Matrix Spike Aqueous Mercury 04 12/02/14 12/02/14 17:50 141202S03



POST AIR STRIPPER Matrix Spike Duplicate Aqueous Mercury 04 12/02/14 12/02/14 17:52 141202S03



Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



Mercury ND 10.00 10.31 103 10.25 102 57-141 1 0-10



Quality Control - Spike/Spike Duplicate
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



POST LGAC Sample Aqueous GC/MS L 12/02/14 12/02/14 12:24 141202S002



POST LGAC Matrix Spike Aqueous GC/MS L 12/02/14 12/02/14 13:49 141202S002



POST LGAC Matrix Spike Duplicate Aqueous GC/MS L 12/02/14 12/02/14 14:18 141202S002



Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



Acetone ND 10.00 11.73 117 11.52 115 80-120 2 0-20



Benzene ND 10.00 9.936 99 9.591 96 76-124 4 0-20



Bromobenzene ND 10.00 11.08 111 10.82 108 80-120 2 0-20



Bromochloromethane ND 10.00 10.54 105 10.23 102 80-120 3 0-20



Bromodichloromethane ND 10.00 9.533 95 9.357 94 80-120 2 0-20



Bromoform ND 10.00 8.908 89 8.921 89 80-120 0 0-20



Bromomethane ND 10.00 11.60 116 11.77 118 80-120 2 0-20



2-Butanone ND 10.00 8.750 88 8.830 88 80-120 1 0-20



n-Butylbenzene ND 10.00 10.73 107 10.57 106 80-120 1 0-25



sec-Butylbenzene ND 10.00 10.73 107 10.61 106 80-120 1 0-20



tert-Butylbenzene ND 10.00 10.50 105 10.42 104 80-120 1 0-20



Carbon Disulfide ND 10.00 8.895 89 8.646 86 80-120 3 0-20



Carbon Tetrachloride ND 10.00 9.806 98 9.513 95 74-134 3 0-20



Chlorobenzene ND 10.00 10.65 107 10.28 103 80-120 4 0-20



Chloroethane ND 10.00 8.932 89 8.450 84 80-120 6 0-20



Chloroform ND 10.00 9.787 98 9.509 95 80-120 3 0-20



Chloromethane ND 10.00 8.361 84 9.001 90 80-120 7 0-20



2-Chlorotoluene ND 10.00 10.88 109 10.55 106 80-120 3 0-20



4-Chlorotoluene ND 10.00 10.19 102 10.09 101 80-120 1 0-20



Dibromochloromethane ND 10.00 8.788 88 8.577 86 80-120 2 0-20



1,2-Dibromo-3-Chloropropane ND 10.00 8.630 86 8.637 86 80-120 0 0-20



1,2-Dibromoethane ND 10.00 10.04 100 9.754 98 80-120 3 0-20



Dibromomethane ND 10.00 10.03 100 9.674 97 80-120 4 0-20



1,2-Dichlorobenzene ND 10.00 10.59 106 10.52 105 80-120 1 0-20



1,3-Dichlorobenzene ND 10.00 10.36 104 10.36 104 80-120 0 0-20



1,4-Dichlorobenzene ND 10.00 10.37 104 10.27 103 80-120 1 0-20



Dichlorodifluoromethane ND 10.00 7.897 79 7.422 74 80-120 6 0-20 3



1,1-Dichloroethane ND 10.00 9.647 96 9.415 94 80-120 2 0-20



1,2-Dichloroethane ND 10.00 9.745 97 9.418 94 80-120 3 0-20



1,1-Dichloroethene ND 10.00 10.65 107 10.24 102 73-127 4 0-20



c-1,2-Dichloroethene ND 10.00 10.02 100 9.593 96 80-120 4 0-20



t-1,2-Dichloroethene ND 10.00 10.86 109 10.47 105 80-120 4 0-20



1,2-Dichloropropane ND 10.00 8.589 86 8.490 85 80-120 1 0-25



1,3-Dichloropropane ND 10.00 9.978 100 9.568 96 80-120 4 0-20



2,2-Dichloropropane ND 10.00 9.482 95 8.961 90 80-120 6 0-20
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Parameter Sample
Conc.



Spike
Added



MS
Conc.



MS
%Rec.



MSD
Conc.



MSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



1,1-Dichloropropene ND 10.00 9.951 100 9.619 96 80-120 3 0-20



c-1,3-Dichloropropene ND 10.00 8.400 84 8.422 84 80-120 0 0-20



t-1,3-Dichloropropene ND 10.00 7.188 72 7.182 72 80-120 0 0-20 3



Ethylbenzene ND 10.00 10.68 107 10.31 103 78-126 4 0-20



2-Hexanone ND 10.00 7.838 78 7.937 79 80-120 1 0-20 3



Isopropylbenzene ND 10.00 11.24 112 10.90 109 80-120 3 0-20



p-Isopropyltoluene ND 10.00 10.90 109 10.76 108 80-120 1 0-20



Methylene Chloride ND 10.00 10.84 108 10.31 103 80-120 5 0-20



4-Methyl-2-Pentanone ND 10.00 9.003 90 9.498 95 80-120 5 0-20



Naphthalene ND 10.00 9.751 98 10.25 103 80-120 5 0-20



n-Propylbenzene ND 10.00 10.97 110 10.49 105 80-120 4 0-20



Styrene ND 10.00 11.19 112 10.77 108 80-120 4 0-20



1,1,1,2-Tetrachloroethane ND 10.00 10.50 105 10.16 102 80-120 3 0-20



1,1,2,2-Tetrachloroethane ND 10.00 9.744 97 9.746 97 80-120 0 0-20



Tetrachloroethene ND 10.00 10.56 106 10.29 103 80-120 3 0-20



Toluene ND 10.00 10.64 106 10.19 102 80-120 4 0-20



1,2,3-Trichlorobenzene ND 10.00 11.07 111 11.09 111 80-120 0 0-20



1,2,4-Trichlorobenzene ND 10.00 10.62 106 10.65 107 80-120 0 0-20



1,1,1-Trichloroethane ND 10.00 9.651 97 9.369 94 80-120 3 0-20



1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10.00 11.27 113 10.73 107 80-120 5 0-20



1,1,2-Trichloroethane ND 10.00 10.34 103 10.02 100 80-120 3 0-20



Trichloroethene ND 10.00 9.904 99 9.558 96 77-120 4 0-20



Trichlorofluoromethane ND 10.00 10.56 106 10.26 103 80-120 3 0-20



1,2,3-Trichloropropane ND 10.00 8.655 87 8.712 87 80-120 1 0-20



1,2,4-Trimethylbenzene ND 10.00 10.43 104 10.26 103 80-120 2 0-20



1,3,5-Trimethylbenzene ND 10.00 12.07 121 11.60 116 80-120 4 0-20 3



Vinyl Acetate ND 10.00 9.226 92 8.950 89 80-120 3 0-20



Vinyl Chloride ND 10.00 10.78 108 10.77 108 72-126 0 0-20



p/m-Xylene ND 20.00 22.83 114 21.94 110 80-120 4 0-20



o-Xylene ND 10.00 11.15 112 10.84 108 80-120 3 0-20



Methyl-t-Butyl Ether (MTBE) ND 10.00 9.603 96 9.472 95 67-121 1 0-49



Tert-Butyl Alcohol (TBA) ND 50.00 48.90 98 46.57 93 36-162 5 0-30



Diisopropyl Ether (DIPE) ND 10.00 9.260 93 9.048 90 60-138 2 0-45



Ethyl-t-Butyl Ether (ETBE) ND 10.00 8.817 88 8.265 83 69-123 6 0-30



Tert-Amyl-Methyl Ether (TAME) ND 10.00 8.960 90 8.849 88 65-120 1 0-20



Ethanol ND 100.0 104.3 104 103.3 103 30-180 1 0-72



Quality Control - Spike/Spike Duplicate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 5030C



Method: EPA 8260B
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number



POST LGAC Sample Aqueous GC/MS L 12/02/14 12/02/14 12:24 141202S002



POST LGAC Matrix Spike Aqueous GC/MS L 12/02/14 12/02/14 13:49 141202S002



POST LGAC Matrix Spike Duplicate Aqueous GC/MS L 12/02/14 12/02/14 14:18 141202S002



Parameter Spike Added MS Conc. MS  %Rec. MSD Conc. MSD %Rec. %Rec. CL Qualifiers



1,4-Bromofluorobenzene 10.00 10.12 101 9.999 100 68-120



Dibromofluoromethane 10.00 9.644 96 9.210 92 80-127



1,2-Dichloroethane-d4 10.00 9.354 94 9.083 91 80-128



Toluene-d8 10.00 10.01 100 9.914 99 80-120



Spike/Spike Duplicate - Surrogate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 5030C



Method: EPA 8260B



Project: TGRS Page 8 of 8
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed PDS/PDSD Batch
Number



POST LGAC Sample Aqueous ICP/MS 04 12/02/14 00:00 12/03/14 17:32 141202S02B



POST LGAC PDS Aqueous ICP/MS 04 12/02/14 00:00 12/03/14 17:26 141202S02B



Parameter Sample Conc. Spike Added PDS Conc. PDS %Rec. %Rec. CL Qualifiers



Arsenic 4.561 100.0 108.4 104 75-125



Quality Control - PDS



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3020A Total



Method: EPA 6020



Project: TGRS Page 1 of 1
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number



14-11-2051-1 Sample Aqueous PH1/BUR03 N/A 12/01/14 15:10 E1201ALKD2



14-11-2051-1 Sample Duplicate Aqueous PH1/BUR03 N/A 12/01/14 15:10 E1201ALKD2



Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers



Alkalinity, Total (as CaCO3) 202.0 202.0 0 0-25



Quality Control - Sample Duplicate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 2320B



Project: TGRS Page 1 of 3
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number



INFLUENT Sample Aqueous BUR21 N/A 12/01/14 16:50 E1201HARD1



INFLUENT Sample Duplicate Aqueous BUR21 N/A 12/01/14 16:50 E1201HARD1



Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers



Hardness, Total (as CaCO3) 500.0 499.0 0 0-25



Quality Control - Sample Duplicate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 2340C



Project: TGRS Page 2 of 3
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number



14-12-0009-1 Sample Aqueous PH 1 N/A 12/01/14 17:21 E1201PHD1



14-12-0009-1 Sample Duplicate Aqueous PH 1 N/A 12/01/14 17:21 E1201PHD1



Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers



pH 7.690 7.660 0 0-25



Quality Control - Sample Duplicate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 4500 H+ B



Project: TGRS Page 3 of 3
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



095-01-021-14609 LCS Air GC/MS OOO N/A 12/01/14 12:00 141201L01



095-01-021-14609 LCSD Air GC/MS OOO N/A 12/01/14 12:46 141201L01



Parameter Spike
Added



LCS   Conc. LCS
%Rec.



LCSD
Conc.



LCSD
%Rec.



%Rec. CL ME CL RPD RPD CL Qualifiers



Acetone 25.00 24.32 97 24.40 98 67-133 56-144 0 0-30



Benzene 25.00 27.45 110 27.60 110 70-130 60-140 1 0-30



Benzyl Chloride 25.00 26.48 106 26.89 108 38-158 18-178 2 0-30



Bromodichloromethane 25.00 26.68 107 26.88 108 70-130 60-140 1 0-30



Bromoform 25.00 25.56 102 26.46 106 63-147 49-161 3 0-30



Bromomethane 25.00 24.98 100 25.79 103 70-139 58-150 3 0-30



2-Butanone 25.00 28.16 113 28.37 113 66-132 55-143 1 0-30



Carbon Disulfide 25.00 26.50 106 26.92 108 68-146 55-159 2 0-30



Carbon Tetrachloride 25.00 25.81 103 26.06 104 70-136 59-147 1 0-30



Chlorobenzene 25.00 25.41 102 25.81 103 70-130 60-140 2 0-30



Chloroethane 25.00 23.54 94 24.29 97 65-149 51-163 3 0-30



Chloroform 25.00 26.54 106 26.97 108 70-130 60-140 2 0-30



Chloromethane 25.00 26.04 104 26.36 105 69-141 57-153 1 0-30



Dibromochloromethane 25.00 25.00 100 25.81 103 70-138 59-149 3 0-30



1,2-Dibromoethane 25.00 25.35 101 26.02 104 70-133 60-144 3 0-30



1,2-Dichlorobenzene 25.00 25.28 101 25.26 101 48-138 33-153 0 0-30



1,3-Dichlorobenzene 25.00 25.17 101 25.40 102 56-134 43-147 1 0-30



1,4-Dichlorobenzene 25.00 25.38 102 25.63 103 52-136 38-150 1 0-30



Dichlorodifluoromethane 25.00 24.78 99 25.08 100 67-139 55-151 1 0-30



1,1-Dichloroethane 25.00 26.55 106 26.64 107 70-130 60-140 0 0-30



1,2-Dichloroethane 25.00 26.06 104 26.49 106 70-132 60-142 2 0-30



1,1-Dichloroethene 25.00 25.64 103 26.26 105 70-135 59-146 2 0-30



c-1,2-Dichloroethene 25.00 25.84 103 26.44 106 70-130 60-140 2 0-30



t-1,2-Dichloroethene 25.00 24.13 97 24.49 98 70-130 60-140 1 0-30



1,2-Dichloropropane 25.00 27.09 108 27.29 109 70-130 60-140 1 0-30



c-1,3-Dichloropropene 25.00 28.06 112 28.25 113 70-130 60-140 1 0-30



t-1,3-Dichloropropene 25.00 30.48 122 30.68 123 70-147 57-160 1 0-30



Dichlorotetrafluoroethane 25.00 20.41 82 21.00 84 51-135 37-149 3 0-30



Ethylbenzene 25.00 26.45 106 26.79 107 70-130 60-140 1 0-30



4-Ethyltoluene 25.00 26.32 105 27.27 109 68-130 58-140 4 0-30



Hexachloro-1,3-Butadiene 25.00 25.57 102 25.94 104 44-146 27-163 1 0-30



2-Hexanone 25.00 25.93 104 26.46 106 70-136 59-147 2 0-30



Methyl-t-Butyl Ether (MTBE) 25.00 26.50 106 26.92 108 68-130 58-140 2 0-30



Methylene Chloride 25.00 24.07 96 24.56 98 69-130 59-140 2 0-30



4-Methyl-2-Pentanone 25.00 27.93 112 27.83 111 70-130 60-140 0 0-30



Styrene 25.00 25.36 101 26.48 106 65-131 54-142 4 0-30



Quality Control - LCS/LCSD



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA TO-15



Project: TGRS Page 1 of 16
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Total number of LCS compounds: 51



Total number of ME compounds: 0



Total number of ME compounds allowed: 3



LCS ME CL validation result: Pass



Parameter Spike
Added



LCS   Conc. LCS
%Rec.



LCSD
Conc.



LCSD
%Rec.



%Rec. CL ME CL RPD RPD CL Qualifiers



1,1,2,2-Tetrachloroethane 25.00 24.65 99 25.94 104 63-130 52-141 5 0-30



Tetrachloroethene 25.00 24.89 100 25.49 102 70-130 60-140 2 0-30



Toluene 25.00 25.47 102 26.45 106 70-130 60-140 4 0-30



1,2,4-Trichlorobenzene 25.00 26.68 107 26.95 108 31-151 11-171 1 0-30



1,1,1-Trichloroethane 25.00 25.06 100 25.37 101 70-130 60-140 1 0-30



1,1,2-Trichloroethane 25.00 27.32 109 27.36 109 70-130 60-140 0 0-30



Trichloroethene 25.00 26.40 106 26.77 107 70-130 60-140 1 0-30



Trichlorofluoromethane 25.00 23.90 96 24.49 98 63-141 50-154 2 0-30



1,1,2-Trichloro-1,2,2-
Trifluoroethane



25.00 25.77 103 26.33 105 70-136 59-147 2 0-30



1,2,4-Trimethylbenzene 25.00 25.21 101 25.92 104 60-132 48-144 3 0-30



1,3,5-Trimethylbenzene 25.00 25.44 102 26.57 106 62-130 51-141 4 0-30



Vinyl Acetate 25.00 26.00 104 25.97 104 58-130 46-142 0 0-30



Vinyl Chloride 25.00 24.61 98 25.30 101 70-134 59-145 3 0-30



o-Xylene 25.00 25.06 100 26.23 105 69-130 59-140 5 0-30



p/m-Xylene 50.00 51.73 103 52.59 105 70-132 60-142 2 0-30



Quality Control - LCS/LCSD



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA TO-15
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



095-01-021-14609 LCS Air GC/MS OOO N/A 12/01/14 12:00 141201L01



095-01-021-14609 LCSD Air GC/MS OOO N/A 12/01/14 12:46 141201L01



Parameter Spike Added LCS  Conc. LCS  %Rec. LCSD Conc. LCSD
%Rec.



%Rec. CL Qualifiers



1,4-Bromofluorobenzene 100.0 96.70 97 102.5 103 68-134



1,2-Dichloroethane-d4 100.0 101.7 102 102.0 102 67-133



Toluene-d8 100.0 101.8 102 101.5 101 70-130



LCS/LCSD - Surrogate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA TO-15



Project: TGRS Page 3 of 16
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



099-12-906-5221 LCS Aqueous IC 15 N/A 12/01/14 17:11 141201L01



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL Qualifiers



Chloride 50.00 49.89 100 90-110



Nitrite (as N) 2.500 2.439 98 90-110



Nitrate (as N) 5.000 5.013 100 90-110



o-Phosphate (as P) 2.500 2.564 103 90-110



Sulfate 50.00 50.03 100 90-110



Quality Control - LCS



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA 300.0



Project: TGRS Page 4 of 16
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



099-15-080-49 LCS Aqueous IC 8 N/A 12/02/14 12:44 141202L01



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL Qualifiers



p-Chlorobenzenesulfonic Acid 25.00 23.74 95 80-120



Quality Control - LCS



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: EPA 314.0 (M) pCBSA



Project: TGRS Page 5 of 16
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



099-15-859-524 LCS Aqueous PH1/BUR03 N/A 12/01/14 15:10 E1201ALKB2



099-15-859-524 LCSD Aqueous PH1/BUR03 N/A 12/01/14 15:10 E1201ALKB2



Parameter Spike Added LCS   Conc. LCS
%Rec.



LCSD Conc. LCSD
%Rec.



%Rec. CL RPD RPD CL Qualifiers



Alkalinity, Total (as CaCO3) 100.0 99.00 99 99.00 99 80-120 0 0-20



Quality Control - LCS/LCSD



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: N/A



Method: SM 2320B



Project: TGRS Page 6 of 16
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Total number of LCS compounds: 16



Total number of ME compounds: 0



Total number of ME compounds allowed: 1



LCS ME CL validation result: Pass



Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



097-01-003-14685 LCS Aqueous ICP 7300 12/01/14 12/03/14 13:04 141201LA5A



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers



Antimony 500.0 583.7 117 80-120 73-127



Arsenic 500.0 530.0 106 80-120 73-127



Barium 500.0 506.5 101 80-120 73-127



Beryllium 500.0 502.2 100 80-120 73-127



Cadmium 500.0 529.5 106 80-120 73-127



Chromium 500.0 511.0 102 80-120 73-127



Cobalt 500.0 581.1 116 80-120 73-127



Copper 500.0 507.1 101 80-120 73-127



Lead 500.0 546.3 109 80-120 73-127



Molybdenum 500.0 522.6 105 80-120 73-127



Nickel 500.0 549.1 110 80-120 73-127



Selenium 500.0 513.3 103 80-120 73-127



Silver 250.0 230.8 92 80-120 73-127



Thallium 500.0 559.0 112 80-120 73-127



Vanadium 500.0 499.6 100 80-120 73-127



Zinc 500.0 520.2 104 80-120 73-127



Quality Control - LCS



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3010A Total



Method: EPA 6010B
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



096-06-003-4609 LCS Aqueous ICP/MS 04 12/02/14 12/03/14 17:20 141202L02



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL Qualifiers



Arsenic 100.0 105.0 105 80-120



Quality Control - LCS



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3020A Total



Method: EPA 6020



Project: TGRS Page 8 of 16
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



099-04-008-7215 LCS Aqueous Mercury 04 12/02/14 12/02/14 17:45 141202L03



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL Qualifiers



Mercury 10.00 11.00 110 85-121



Quality Control - LCS



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 7470A Total



Method: EPA 7470A



Project: TGRS Page 9 of 16
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Total number of LCS compounds: 17



Total number of ME compounds: 0



Total number of ME compounds allowed: 1



LCS ME CL validation result: Pass



Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



099-12-529-760 LCS Aqueous GC 51 12/02/14 12/02/14 15:10 141201L09



099-12-529-760 LCSD Aqueous GC 51 12/02/14 12/02/14 15:24 141201L09



Parameter Spike
Added



LCS   Conc. LCS
%Rec.



LCSD
Conc.



LCSD
%Rec.



%Rec. CL ME CL RPD RPD CL Qualifiers



Aldrin 0.5000 0.4864 97 0.4425 88 50-135 36-149 9 0-25



Alpha-BHC 0.5000 0.5505 110 0.4926 99 50-135 36-149 11 0-25



Beta-BHC 0.5000 0.3710 74 0.4519 90 50-135 36-149 20 0-25



4,4'-DDD 0.5000 0.5512 110 0.5137 103 50-135 36-149 7 0-25



4,4'-DDE 0.5000 0.5687 114 0.5102 102 50-135 36-149 11 0-25



4,4'-DDT 0.5000 0.5276 106 0.4816 96 50-135 36-149 9 0-25



Delta-BHC 0.5000 0.6395 128 0.5446 109 50-135 36-149 16 0-25



Dieldrin 0.5000 0.5333 107 0.4760 95 50-135 36-149 11 0-25



Endosulfan I 0.5000 0.4792 96 0.4363 87 50-135 36-149 9 0-25



Endosulfan II 0.5000 0.5146 103 0.4826 97 50-135 36-149 6 0-25



Endosulfan Sulfate 0.5000 0.5043 101 0.4610 92 50-135 36-149 9 0-25



Endrin 0.5000 0.5745 115 0.5135 103 50-135 36-149 11 0-25



Endrin Aldehyde 0.5000 0.5736 115 0.5002 100 50-135 36-149 14 0-25



Gamma-BHC 0.5000 0.5342 107 0.5162 103 50-135 36-149 3 0-25



Heptachlor 0.5000 0.5512 110 0.4926 99 50-135 36-149 11 0-25



Heptachlor Epoxide 0.5000 0.5200 104 0.4577 92 50-135 36-149 13 0-25



Methoxychlor 0.5000 0.5496 110 0.4975 100 50-135 36-149 10 0-25
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



099-12-529-760 LCS Aqueous GC 51 12/02/14 12/02/14 15:10 141201L09



099-12-529-760 LCSD Aqueous GC 51 12/02/14 12/02/14 15:24 141201L09



Parameter Spike Added LCS  Conc. LCS  %Rec. LCSD Conc. LCSD
%Rec.



%Rec. CL Qualifiers



Decachlorobiphenyl 0.01000 0.9220 92 0.8458 85 50-135



2,4,5,6-Tetrachloro-m-Xylene 0.01000 1.003 100 0.8897 89 50-135



LCS/LCSD - Surrogate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 3510C



Method: EPA 8081A



Project: TGRS Page 11 of 16



   RPD: Relative Percent Difference.     CL: Control Limits



R
et



ur
n 



to
 C



on
te



nt
s



Page 91 of 102











 



Total number of LCS compounds: 16



Total number of ME compounds: 0



Total number of ME compounds allowed: 1



LCS ME CL validation result: Pass



Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



095-01-003-3962 LCS Aqueous GC/MS CCC 12/02/14 12/03/14 15:00 141202L02



095-01-003-3962 LCSD Aqueous GC/MS CCC 12/02/14 12/03/14 15:18 141202L02



Parameter Spike
Added



LCS   Conc. LCS
%Rec.



LCSD
Conc.



LCSD
%Rec.



%Rec. CL ME CL RPD RPD CL Qualifiers



Acenaphthene 200.0 138.1 69 142.2 71 61-120 51-130 3 0-20



Acenaphthylene 200.0 141.2 71 145.4 73 55-120 44-131 3 0-20



Butyl Benzyl Phthalate 200.0 138.5 69 141.4 71 56-122 45-133 2 0-20



4-Chloro-3-Methylphenol 200.0 132.4 66 136.6 68 52-120 41-131 3 0-20



2-Chlorophenol 200.0 143.7 72 152.4 76 47-120 35-132 6 0-20



1,4-Dichlorobenzene 200.0 142.1 71 148.4 74 36-120 22-134 4 0-20



Dimethyl Phthalate 200.0 130.8 65 135.6 68 60-120 50-130 4 0-20



2,4-Dinitrotoluene 200.0 130.7 65 135.9 68 61-121 51-131 4 0-20



Fluorene 200.0 136.5 68 140.6 70 67-120 58-129 3 0-20



N-Nitroso-di-n-propylamine 200.0 127.3 64 131.4 66 39-123 25-137 3 0-20



Naphthalene 200.0 139.6 70 145.7 73 54-120 43-131 4 0-20



4-Nitrophenol 200.0 60.91 30 62.74 31 14-120 0-138 3 0-20



Pentachlorophenol 200.0 128.6 64 133.3 67 31-127 15-143 4 0-20



Phenol 200.0 68.24 34 71.02 36 17-120 0-137 4 0-20



Pyrene 200.0 158.6 79 157.7 79 58-124 47-135 1 0-20



1,2,4-Trichlorobenzene 200.0 139.7 70 146.1 73 49-120 37-132 4 0-20



Quality Control - LCS/LCSD
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number



095-01-003-3962 LCS Aqueous GC/MS CCC 12/02/14 12/03/14 15:00 141202L02



095-01-003-3962 LCSD Aqueous GC/MS CCC 12/02/14 12/03/14 15:18 141202L02



Parameter Spike Added LCS  Conc. LCS  %Rec. LCSD Conc. LCSD
%Rec.



%Rec. CL Qualifiers



2-Fluorobiphenyl 400.0 134.2 67 137.1 69 33-120



2-Fluorophenol 400.0 111.7 56 116.2 58 24-120



Nitrobenzene-d5 400.0 138.6 69 143.4 72 38-120



p-Terphenyl-d14 400.0 149.3 75 148.6 74 41-137



Phenol-d6 400.0 69.30 35 70.89 35 16-120



2,4,6-Tribromophenol 400.0 162.8 81 163.6 82 27-159



LCS/LCSD - Surrogate
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



099-15-234-80 LCS Aqueous GC/MS L 12/02/14 12/02/14 10:45 141202L004



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers



Acetone 10.00 21.77 218 80-120 73-127 X



Benzene 10.00 10.22 102 80-120 73-127



Bromobenzene 10.00 11.02 110 80-120 73-127



Bromochloromethane 10.00 10.48 105 80-120 73-127



Bromodichloromethane 10.00 9.873 99 80-120 73-127



Bromoform 10.00 9.032 90 80-120 73-127



Bromomethane 10.00 10.96 110 80-120 73-127



2-Butanone 10.00 16.40 164 80-120 73-127 X



n-Butylbenzene 10.00 11.10 111 77-123 69-131



sec-Butylbenzene 10.00 11.18 112 80-120 73-127



tert-Butylbenzene 10.00 10.86 109 80-120 73-127



Carbon Disulfide 10.00 9.312 93 80-120 73-127



Carbon Tetrachloride 10.00 9.860 99 74-134 64-144



Chlorobenzene 10.00 10.64 106 80-120 73-127



Chloroethane 10.00 8.748 87 80-120 73-127



Chloroform 10.00 10.12 101 80-120 73-127



Chloromethane 10.00 9.380 94 80-120 73-127



2-Chlorotoluene 10.00 11.03 110 80-120 73-127



4-Chlorotoluene 10.00 10.49 105 80-120 73-127



Dibromochloromethane 10.00 8.939 89 80-120 73-127



1,2-Dibromo-3-Chloropropane 10.00 8.458 85 80-120 73-127



1,2-Dibromoethane 10.00 10.01 100 79-121 72-128



Dibromomethane 10.00 10.04 100 80-120 73-127



1,2-Dichlorobenzene 10.00 10.80 108 80-120 73-127



1,3-Dichlorobenzene 10.00 10.62 106 80-120 73-127



1,4-Dichlorobenzene 10.00 10.55 106 80-120 73-127



Dichlorodifluoromethane 10.00 7.770 78 80-120 73-127 ME



1,1-Dichloroethane 10.00 9.918 99 80-120 73-127



1,2-Dichloroethane 10.00 9.865 99 80-120 73-127



1,1-Dichloroethene 10.00 10.68 107 78-126 70-134



c-1,2-Dichloroethene 10.00 10.49 105 80-120 73-127



t-1,2-Dichloroethene 10.00 11.12 111 80-120 73-127



1,2-Dichloropropane 10.00 8.942 89 79-115 73-121



1,3-Dichloropropane 10.00 10.05 101 80-120 73-127



2,2-Dichloropropane 10.00 9.998 100 80-120 73-127



1,1-Dichloropropene 10.00 10.29 103 80-120 73-127



c-1,3-Dichloropropene 10.00 9.068 91 80-120 73-127



t-1,3-Dichloropropene 10.00 7.479 75 80-120 73-127 ME
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Total number of LCS compounds: 71



Total number of ME compounds: 3



Total number of ME compounds allowed: 4



LCS ME CL validation result: Pass



Parameter Spike Added Conc. Recovered LCS %Rec. %Rec. CL ME CL Qualifiers



Ethylbenzene 10.00 10.81 108 80-120 73-127



2-Hexanone 10.00 11.65 117 80-120 73-127



Isopropylbenzene 10.00 11.39 114 80-120 73-127



p-Isopropyltoluene 10.00 11.26 113 80-120 73-127



Methylene Chloride 10.00 10.83 108 80-120 73-127



4-Methyl-2-Pentanone 10.00 9.563 96 80-120 73-127



Naphthalene 10.00 9.561 96 80-120 73-127



n-Propylbenzene 10.00 11.07 111 80-120 73-127



Styrene 10.00 11.29 113 80-120 73-127



1,1,1,2-Tetrachloroethane 10.00 10.76 108 80-120 73-127



1,1,2,2-Tetrachloroethane 10.00 9.870 99 80-120 73-127



Tetrachloroethene 10.00 10.76 108 80-120 73-127



Toluene 10.00 10.78 108 80-120 73-127



1,2,3-Trichlorobenzene 10.00 11.34 113 80-120 73-127



1,2,4-Trichlorobenzene 10.00 10.92 109 80-120 73-127



1,1,1-Trichloroethane 10.00 9.937 99 80-120 73-127



1,1,2-Trichloro-1,2,2-Trifluoroethane 10.00 11.37 114 80-120 73-127



1,1,2-Trichloroethane 10.00 10.36 104 80-120 73-127



Trichloroethene 10.00 10.20 102 79-127 71-135



Trichlorofluoromethane 10.00 10.48 105 80-120 73-127



1,2,3-Trichloropropane 10.00 8.793 88 80-120 73-127



1,2,4-Trimethylbenzene 10.00 10.81 108 80-120 73-127



1,3,5-Trimethylbenzene 10.00 12.19 122 80-120 73-127 ME



Vinyl Acetate 10.00 9.874 99 80-120 73-127



Vinyl Chloride 10.00 11.11 111 72-132 62-142



p/m-Xylene 20.00 22.95 115 80-120 73-127



o-Xylene 10.00 11.28 113 80-120 73-127



Methyl-t-Butyl Ether (MTBE) 10.00 10.01 100 69-123 60-132



Tert-Butyl Alcohol (TBA) 50.00 47.19 94 63-123 53-133



Diisopropyl Ether (DIPE) 10.00 9.884 99 59-137 46-150



Ethyl-t-Butyl Ether (ETBE) 10.00 9.561 96 69-123 60-132



Tert-Amyl-Methyl Ether (TAME) 10.00 9.448 94 70-120 62-128



Ethanol 100.0 103.5 103 28-160 6-182
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Quality Control Sample ID Type Matrix Instrument Date Prepared Date Analyzed LCS Batch Number



099-15-234-80 LCS Aqueous GC/MS L 12/02/14 12/02/14 10:45 141202L004



Parameter Spike Added LCS Conc. LCS %Rec. %Rec. CL Qualifiers



1,4-Bromofluorobenzene 10.00 10.29 103 68-120



Dibromofluoromethane 10.00 9.758 98 80-127



1,2-Dichloroethane-d4 10.00 9.444 94 80-128



Toluene-d8 10.00 10.03 100 80-120



LCS Only - Surrogate



7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501



AECOM



3995 Via Oro Ave



Long Beach, CA 90810-1869



Date Received: 12/01/14



Work Order: 14-12-0025



Preparation: EPA 5030C



Method: EPA 8260B



Project: TGRS Page 16 of 16



   RPD: Relative Percent Difference.     CL: Control Limits



R
et



ur
n 



to
 C



on
te



nt
s



Page 96 of 102











Sample Name Vacuum Out Vacuum In Equipment Description



POST AIR STRIPPER -29.60 in Hg -5.00 in Hg D686 Summa Canister 6L



POST VGAC -29.70 in Hg -5.00 in Hg D127 Summa Canister 6L



Summa Canister Vacuum Summary
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Method Extraction Chemist ID Instrument Analytical Location



EPA 300.0 N/A 811 IC 15 1



EPA 314.0 (M) pCBSA N/A 811 IC 8 1



EPA 6010B EPA 3010A Total 771 ICP 7300 1



EPA 6020 EPA 3020A Total 598 ICP/MS 04 1



EPA 7470A EPA 7470A Total 915 Mercury 04 1



EPA 8081A EPA 3510C 669 GC 51 1



EPA 8260B EPA 5030C 316 GC/MS L 2



EPA 8270C EPA 3510C 608 GC/MS CCC 1



EPA 8270C EPA 3510C 966 GC/MS CCC 1



EPA TO-15 N/A 953 GC/MS OOO 2



SM 2320B N/A 885 PH1/BUR03 1



SM 2340C N/A 885 BUR21 1



SM 4500 H+ B N/A 688 PH 1 1



Sample Analysis Summary Report
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   Location 1: 7440 Lincoln Way, Garden Grove, CA 92841



   Location 2: 7445 Lampson Avenue, Garden Grove, CA 92841
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Qualifiers Definition



* See applicable analysis comment.



< Less than the indicated value.



> Greater than the indicated value.



1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.



2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.



3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.



4 The MS/MSD RPD was out of control due to suspected matrix interference.



5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.



6 Surrogate recovery below the acceptance limit.



7 Surrogate recovery above the acceptance limit.



B Analyte was present in the associated method blank.



BU Sample analyzed after holding time expired.



BV Sample received after holding time expired.



E Concentration exceeds the calibration range.



ET Sample was extracted past end of recommended max. holding time.



HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.



HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).



HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).



J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.



JA Analyte positively identified but quantitation is an estimate.



ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).



ND Parameter not detected at the indicated reporting limit.



Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.



SG The sample extract was subjected to Silica Gel treatment prior to analysis.



X % Recovery and/or RPD out-of-range.



Z Analyte presence was not confirmed by second column or GC/MS analysis.



Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.



Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.



A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.



Glossary of Terms and Qualifiers
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Post LGAC
·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Mayer, Kevin
To: Mike Palmer
Subject: More request on pCBSA
Date: Monday, December 08, 2014 11:32:45 AM


Could you please remind me about the discharge limits placed on the treated water from the
 pilot, and formal agency approval?  My recollection is that the state did not show major
 concern over pCBSA discharge to surface water.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:17 AM
To: Mayer, Kevin
Subject: RE: pCBSA maps
 
Thanks for the update and let us know if you need anything else to help
 support EPA in the discussion with the State tomorrow.
Mike
 
 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:06 AM
To: Mike Palmer
Subject: Re: pCBSA maps
 
Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.
 
Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 


Kevin
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I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a
 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
 








From: Barton, Dana
To: Wetmore, Cynthia; Mayer, Kevin; Jolish, Taly; Moore, Letitia; MARTINEZ, YARISSA; Yogi, David; Sanchez,


 Yolanda; DIAZ, ALEJANDRO
Subject: pCBSA meeting with DAAC on 1/6 is postponed
Date: Tuesday, December 23, 2014 3:59:01 PM


Cynthia Babich is going to propose new days because the RWQCB folks are not available on 1/6.  I’m
 sorry for the inconvenience, especially the CI folks who worked to reserve the Holiday Inn on that
 day!  I don’t know what the new day will be yet.
 
Happy Holidays!
Dana
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
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From: Barton, Dana
To: Mayer, Kevin; Stralka, Daniel
Cc: Jolish, Taly
Subject: RE: CBSA toxicity documents for Montrose
Date: Tuesday, December 16, 2014 3:52:11 PM


I finally got my tongue to say p-CBSA but Okay!
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
 
 


From: Mayer, Kevin 
Sent: Tuesday, December 16, 2014 3:48 PM
To: Stralka, Daniel; Barton, Dana
Cc: Jolish, Taly
Subject: CBSA toxicity documents for Montrose
 
I had asked Marianna at the Records Center if she could help locate DTSC’s CBSA memorandum
 (April 21 1994) and OEHHA’s assessment (January 31, 1997).   No luck. 
 
These were the two documents in the Regional Water Quality Control Board’s recommendation for
 the 25 mg/L standard at Montrose (March 3, 1997).
 
By the way, the ortho-, meta-, para- designations are cumbersome and outdated terminologies.  It is
 not at all helpful in identifying this contaminant since there is no o-CBSA or m-CBSA.  Also, I keep
 hearing “PCB sa” which is needlessly confusing and alarming.  The only reason I can think of to
 continue “p-CBSA” is for comparison with the record, which is not a major problem for this project.
 
I recommend that we begin using CBSA in future communication.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Tubman, Marianna 
Sent: Tuesday, December 16, 2014 12:32 PM
To: Mayer, Kevin
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Subject: p-CBSA documents for Montrose
 
Kevin, I tried numerous searches and these documents did not come up in SDMS.  There is no easy
 way to check unindexed holdings at this time as we cannot use the Holdings Database today.
 
Marianna Tubman
Indexer / Assistant AR coordinator & CircDesk
Superfund Records Center
EPA Region 9, San Francisco CA
Managed by Toeroek-Herndon JV
415-820-4718
 








From: MARTINEZ, YARISSA
To: Mayer, Kevin
Subject: RE: Central and West Coast Basins Groundwater Contamination Forum - Dec 10, 2014 Meeting Invitation
Date: Tuesday, December 02, 2014 6:46:26 AM


I will be in San Francisco that week.  So if you guys have a conference room I might be able to join
 you all.  I will give you comments later today.
 


From: Mayer, Kevin 
Sent: Monday, December 01, 2014 1:01 PM
To: MARTINEZ, YARISSA
Subject: FW: Central and West Coast Basins Groundwater Contamination Forum - Dec 10, 2014
 Meeting Invitation
 
Yarissa – Would you be able to participate in the Basin Groundwater Forum?
 
Last June, I spoke about the groundwater treatment construction, the monitoring plan and the VI
 work, and we mentioned the DNAPL Proposed Plan.
 
This time I want to let them know that the construction is complete except for the final
 determination that it is fully operational and functional – planned for January. I may discuss the
 pCBSA topic since reinjection is a critical component of the GW remedy.  I mentioned the MACP last
 time and I can provide the same schedule information that I just sent to Alejandro.  I should have a
 slide or two for each of those.
 
Do you want to show the revised VI slide and discuss schedule?  Can you provide a schedule for the
 DNAPL ROD?
 
I will send you a powerpoint draft in a day or two.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Phuong Ly [mailto:ply@wrd.org] 
Sent: Tuesday, November 25, 2014 5:24 PM
To: d'Almeida, Carolyn K.; Stensby, David; Ball, Harold; Jurist, Karen; Baylor, Katherine; Mayer, Kevin;
 Ramirez, Leslie; Mark Wuttig (Mark.Wuttig@CH2M.com); Mitguard, Matt; Caraway, Rosemarie;
 Mechem, Russell; Chern, Shiann-Jang; Linder, Steven; Praskins, Wayne; MARTINEZ, YARISSA
Cc: Rodriguez, Dante
Subject: Central and West Coast Basins Groundwater Contamination Forum - Dec 10, 2014 Meeting
 Invitation
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Hello,


The next meeting of the Central and West Coast Basins Groundwater Contamination Forum will be on
 Wednesday, December 10, 2014 at WRD’s office (4040 Paramount Boulevard, Lakewood, CA
 90712) from 10:00 AM to 12:00 PM.  You can now attend these meetings in person (at WRD’s office) or
 online (designated conference room in your office – see below for more information).


If attending the meeting at WRD’s office:


Please RSVP by Friday, December 5, 2014 (just reply to me via this e-mail) if you would like to attend
 the meeting in person, since lunch will be provided for those who will be joining us at our office.  There is
 no need to respond if you have already RSVP’d.  Thanks!


If attending the meeting online:


If you cannot make it to WRD’s office for the meeting, but would like to participate in the meeting online,
 please let me know and I can send you a webinar link.  Presentations can be viewed live and you can
 interact with other attendees by phone.  We will try to distribute copies of all presentations prior to the
 meeting date. 


The draft meeting agenda is as follows:


1. USEPA update on Omega Chemical Superfund Site, City of Whittier


2. WRD update on groundwater monitoring well data in City of Santa Fe Springs


3. RWQCB update on Norwalk Tank Farm, City of Norwalk


4. WRD update on Los Angeles Forebay Groundwater Task Force investigation (former AAD
 Distribution and Dry Cleaning, City of Vernon)


5. USEPA update on Montrose Chemical Superfund Site, City of Los Angeles


6. USEPA update on Del Amo Superfund Site, City of Los Angeles


7. DTSC update on interagency GIS efforts to investigate contaminated groundwater in the basins


8. Select next meeting date/time (Wednesday, June 17, 2015)


We hope you can join us at this meeting.  By the way, if there is a conflict in your schedule for the next
 meeting date, please let me know since we have not yet finalized the next meeting date in June 2015. 
 Thank you.


 
Phuong Ly, P.E.
Engineer, Hydrogeology Department
Water Replenishment District of Southern California
4040 Paramount Boulevard
Lakewood, CA 90712
(562) 921-5521  General
(562) 275-4246  Direct/Fax
E-mail:  ply@wrd.org
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Website:  www.wrd.org
 
 



http://www.wrd.org/






From: Wetmore, Cynthia
To: Mayer, Kevin
Subject: RE: Montrose Baseline MACR pcbsa figures
Date: Thursday, December 18, 2014 4:50:30 PM
Attachments: image002.png


Thanks.  Can you send me the report when you are in the office?  Much thanks
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Thursday, December 18, 2014 3:06 PM
To: Wetmore, Cynthia
Subject: Fw: Montrose Baseline MACR pcbsa figures
 
This is all I have on preliminary monitoring results.  Did you want the Montrose part of
 the MACP?  It is too large to email as a unit


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:00 AM
To: Mayer, Kevin
Cc: Wetmore, Cynthia; Natalia.Raykhman@CH2M.com; Dean, Brian
Subject: FW: Montrose Baseline MACR pcbsa figures
 
Kevin
As requested, attached are the pCBSA figures, from the
 September Baseline sampling event.  These are draft and subject
 to revision.  Any questions or comments, please contact me.
Mike
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From: Senga, Robert@DTSC
To: Wetmore, Cynthia
Cc: Barton, Dana; Mayer, Kevin; MARTINEZ, YARISSA; Warren, Scott@DTSC
Subject: RE: Montrose update
Date: Wednesday, December 17, 2014 4:58:40 PM
Attachments: image001.png


 Cynthia,
Thank you  for the update.
 


From: Wetmore, Cynthia [mailto:Wetmore.Cynthia@epa.gov] 
Sent: Wednesday, December 17, 2014 12:21 PM
To: Senga, Robert@DTSC
Cc: Barton, Dana; Mayer, Kevin; MARTINEZ, YARISSA; Warren, Scott@DTSC
Subject: Montrose update
 
Hi Robert,
 
In Safoud’s absence, I want to give you a quick status update about the Montrose Construction
 project.  The results of the first batch test came in.  (See bottom of email).  The second batch test
 was run on Monday, and I expect the results next Monday (12/23/2014).  Just so you are aware, the
 pCBSA level in the effluent may still be low and not indicative of what we will expect in the long-
term.  For the first passes of clean GAC, a limited of pCBSA will be adsorbed, but will quickly
 breakthrough to concentrations before the GAC.  There is some uncertainty whether the
 breakthrough will be days or weeks.  I recommend just assuming what exits the air stripper is what
 the concentration ultimately will be in the effluent of pCBSA.
 
EPA received the draft O&M Manual.  I am making a CD copy for Safouh and will mail it to him.
 
Yesterday, EPA and its contractors conducted the final inspection of the treatment plant.  There are
 only a few minor on-site issues and a few documentation issues left before I can certified that the
 remedy is constructed.  I am hoping to be allowed to continue with the functional testing or ‘5-day
 test’ so I can finish this by the end of this year.
 
Thanks, Cynthia W.
 
Groundwater Sample Results from Batch test
 


Influent
·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
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·        CF = 1,200 ug/L
 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 
Post LGAC


·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Mike Palmer
To: Mayer, Kevin
Cc: Dean, Brian
Subject: RE: More request on pCBSA
Date: Monday, December 08, 2014 2:45:20 PM


Kevin
pCBSA is not listed on the NPDES permit.  pCBSA is not included in the General Permit
 Conditions.
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 1:41 PM
To: Mike Palmer
Subject: Re: More request on pCBSA
 
Sorry for being so vague.  That comes with EPA splitting duties.
I was actually asking about the test to respond to the elevating MCB levels in SWL0049


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 12:04 PM
To: Mayer, Kevin
Cc: Dean, Brian
Subject: RE: More request on pCBSA
 
Kevin
Re the pilot I am assuming you are referring to the HD Pilot test that
 was done as part of the DNAPL program.  My recollection is that that
 the there was no pCBSA standard that we needed to achieve to
 discharge the treated water to the Storm drain. 
 
Re formal agency approval, Brian do you recall if that was specified in
 the DNAPL FS?  Otherwise, we will need to go back to the reports from
 that timeframe.
Mike
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:33 AM
To: Mike Palmer
Subject: More request on pCBSA
 
Could you please remind me about the discharge limits placed on the treated water from the
 pilot, and formal agency approval?  My recollection is that the state did not show major
 concern over pCBSA discharge to surface water.
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From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:17 AM
To: Mayer, Kevin
Subject: RE: pCBSA maps
 
Thanks for the update and let us know if you need anything else to help
 support EPA in the discussion with the State tomorrow.
Mike
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:06 AM
To: Mike Palmer
Subject: Re: pCBSA maps
 
Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.
 
Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 
Kevin
I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a
 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
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From: Mike Palmer
To: Mayer, Kevin
Cc: Dean, Brian
Subject: RE: More request on pCBSA
Date: Monday, December 08, 2014 12:04:19 PM


Kevin
Re the pilot I am assuming you are referring to the HD Pilot test that
 was done as part of the DNAPL program.  My recollection is that that
 the there was no pCBSA standard that we needed to achieve to
 discharge the treated water to the Storm drain. 
 
Re formal agency approval, Brian do you recall if that was specified in
 the DNAPL FS?  Otherwise, we will need to go back to the reports from
 that timeframe.
Mike
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:33 AM
To: Mike Palmer
Subject: More request on pCBSA
 
Could you please remind me about the discharge limits placed on the treated water from the
 pilot, and formal agency approval?  My recollection is that the state did not show major
 concern over pCBSA discharge to surface water.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:17 AM
To: Mayer, Kevin
Subject: RE: pCBSA maps
 
Thanks for the update and let us know if you need anything else to help
 support EPA in the discussion with the State tomorrow.
Mike
 
 
From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 11:06 AM
To: Mike Palmer
Subject: Re: pCBSA maps
 
Hello Mike - with a few exceptions for a couple of managers, staff in my branch are working at
 home this week while our "offices" are moved to another floor.  Cynthia Wetmore is not
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 affected since she is in a different branch.
The reason I wanted a preview of the data is to increase my current knowledge on pCBSA for a
 State-EPA discussion. I believe that Kelly was informed that the State will be talking with
 Superfund management some time on Tuesday.  I believe that while the pCBSA issue is being
 considered, no different positions have been taken by Cal EPA and Water Board...at this point.
I am not at all sure that current groundwater quality data will influence the discussion. 
 However, I would like to be as prepared as possible if the discussion veers into what we know
 or can surmise about the current conditions.
 
Thank you for considering my request.


From: Mike Palmer <mikepalmer@cox.net>
Sent: Friday, December 5, 2014 1:30 PM
To: Mayer, Kevin
Cc: Natalia.Raykhman@CH2M.com
Subject: pCBSA maps
 
Kevin
I have reviewed the pCBSA figure from AECOM and we have to fix the
 Gage figure to resolve one thing.  I have asked AECOM to provide a
 status update.  I am pushing to get the figure to you as soon as I can. 
Mike
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From: Warren, Scott@DTSC
To: Mayer, Kevin
Subject: RE: Schedule Conflict on Tuesday at 9 am
Date: Tuesday, December 09, 2014 7:03:38 AM


Kevin,
 
I was unaware of the meeting you mentioned.  But it sounds like it ties into the interagency
 “convening” we are having next week with Cynthia.  That meeting includes CalEPA staff and  will
 focus on pCBSA, specifically the reinjection of 25 ppm pCBSA.
 
Good Luck,
 
Scott   
 


From: Mayer, Kevin [mailto:Mayer.Kevin@epa.gov] 
Sent: Monday, December 08, 2014 7:18 PM
To: Warren, Scott@DTSC; Peng, Ted@DTSC; Battaglia, Lora K.; MARTINEZ, YARISSA
Subject: Schedule Conflict on Tuesday at 9 am
 
I am doubly apologetic for a scheduling problem that forces me to postpone or cancel
 the December Montrose review session.  I was told that a conference with Cal EPA managers
 would be held on December 9th, and I discovered this afternoon that 1) I am expected to
 attend although I had not been invited initially, and, 2) that because I had not been invited
 last week, I had not been informed that the meeting was set at 9 AM.  I am very sorry. 
 Perhaps we could find another time on Wednesday or Thursday?
 
I hope you are all aware that this senior management meeting concerns operation of the
 Montrose groundwater remedy.
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From: Wetmore, Cynthia
To: Mayer, Kevin
Subject: RE: TGRS Construction - Week 90 Progress Report
Date: Monday, December 08, 2014 11:19:19 AM
Attachments: image003.png
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Good.  So you heard about the clean water in the LGAC moving to effluent tank and that is why we
 have all these non-detect
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Monday, December 08, 2014 11:18 AM
To: Wetmore, Cynthia
Subject: Re: TGRS Construction - Week 90 Progress Report
 
I joined the call a few minutes late and did not have anything to add.  Thanks.  Kevin


From: Wetmore, Cynthia
Sent: Monday, December 8, 2014 11:07 AM
To: Dean, Brian
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello; Thomas,
 Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com; Mayer, Kevin; MARTINEZ, YARISSA
Subject: RE: TGRS Construction - Week 90 Progress Report
 
Hi Brian, EPA concurs with this approach.  Please keep me informed of the schedule and the
 results.
 
 
 


Cynthia Wetmore, Technical Support Section



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0AB471F023D8436C941D5EC84C5CC947-CWETMORE

mailto:Mayer.Kevin@epa.gov

mailto:Mike.Grigorieff@CH2M.com

mailto:Natalia.Raykhman@CH2M.com

mailto:Kelly.Richardson@LW.com

mailto:Jeff.Carlin@lw.com









US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Dean, Brian [mailto:Brian.Dean@aecom.com] 
Sent: Monday, December 08, 2014 8:35 AM
To: Wetmore, Cynthia
Cc: Mike.Grigorieff@CH2M.com; Natalia.Raykhman@CH2M.com; Jaime Dinello;
 Thomas, Kevin; McCord, Alycia; Barnes, Jacob; Gajjar, Monal; Mike Palmer;
 Kelly.Richardson@LW.com; Jeff.Carlin@lw.com
Subject: TGRS Construction - Week 90 Progress Report
 
Cynthia:
                                       
Please find attached for your review the Week 90 TGRS construction progress report
 for the period of December 1 through 5, 2014.  A copy of the functional testing
 laboratory results is attached and briefly summarized below.  The Effluent Tank
 sample was non-detectable for VOCs and pCBSA.  Although the Effluent Tank was
 empty, the Effluent Tank sample was likely diluted by potable water in the LGAC
 vessels.  We will need to process a larger volume in order to completely flush the
 LGAC vessels of the potable water.  With your permission, we will discharge the
 clean water from the Effluent Tank and other potable water temporarily stored in
 the tanks at the site.  Once there is sufficient storage capacity, we will process an
 additional batch of groundwater from the extraction wells for sampling.  The
 treated groundwater from that batch would be held in the Effluent Tank pending
 laboratory results.           
 
Groundwater Sample Results
 
Influent


·        pCBSA = 51,000 ug/L
·        MCB = 6,600 ug/L
·        CF = 1,400 ug/L
·        Arsenic = 5 ug/L


 
Post HiPOx


·        pCBSA = 30,000 ug/L
·        MCB = 2,400 ug/L
·        CF = 1,200 ug/L


 
Post Air Stripper


·        pCBSA = 23,000 ug/L
·        MCB = 53 ug/L
·        CF = 23 ug/L


 



mailto:Brian.Dean@aecom.com

mailto:Mike.Grigorieff@CH2M.com

mailto:Natalia.Raykhman@CH2M.com

mailto:Kelly.Richardson@LW.com

mailto:Jeff.Carlin@lw.com





Post LGAC
·        pCBSA = <5 ug/L
·        MCB = <0.5 ug/L
·        CF = <0.5 ug/L


 
Air Sample Results
 
Air Stripper Outlet


·        MCB = 17 ppmv
·        CF = 8.9 ppmv
·        Benzene = 0.2 ppmv


 
Discharge Stack


·        MCB = <0.0005 ppmv
·        CF = <0.0005 ppmv
·        Benzene = 0.0002 J ppmv


 
Brian
 





